TRANSIT COOPERATIVE RESEARCH PROGRAM

SPONSORED BY

The Federal Transit Administration

qRn e

PB99-124307

TCRP Report 33

Transit-Friendly Streets: Design and
Traffic Management Strategies to Support
Livable Communities

Transportation Research Board
National Research Council

REPRODUCED BY:
Do !'E

epartment of
National Technical lnf eeeeeeeeeee
Springfield, Virgin a 22181




TCRP OVERSIGHT AND PROJECT
SELECTION COMMITTEE

CHAIR
MICHAEL S. TOWNES
Peninsula Transportation Dist. Conun,

MEMBERS

GORDON AOYAGI
Montgomery County Government
SHARON D. BANKS

AC Transit

LEE BARNES

Barwood, Inc.

GERALD L. BLAIR

Indiana County Transit Authority
SHIRLEY A. DeLIBERO

New Jersey Transit Corporation
ROD J. DIRIDON

IISTPS

SANDRA DRAGGOO

CATA

CONSTANCE GARBER

York County Community Action Corp.
ALAN J. GIBBS

Rutgers, The State Univ. of New Jersey
DELON HAMPTON

Delon Hampton & Associates
KATHARINE HUNTER-ZAWORSKI
Oregon State University

ALAN F. KIEPPER

Parsons Brinckerhoff, Inc.

PAUL LARROUSSE

Madison Metro Transit System
ROBERT G. LINGWOOD

BC Transit

GORDON J. LINTON

Federal Transit Administration
DON S. MONROE

Pierce Transit

PATRICIA S. NETTLESHIP
The Nettleship Group. Inc.
ROBERT E. PAASWELL

The City College of New York
JAMES P. REICHERT

Reichert Management Services
RICHARD J. SIMONETTA
MARTA

PAUL P. SKOUTELAS

Port Authority of Allegheny County
PAUL TOLIVER

King Counny DOT/Metro

LINDA WATSON

Corpus Christi RTA

EDWARD WYTKIND
AFL-CIO

EX OFFICIO MEMBERS
WILLIAM W. MILLAR
APTA

KENNETH R. WYKLE
FHWA

FRANCIS B. FRANCOI1S
AASHTO

ROBERT E. SKINNER. JR.
TRB

TDC EXECUTIVE DIRECTOR
LOUIS F. SANDERS
APTA

SECRETARY
ROBERT J. REILLY
TRB

TRANSPORTATION RESEARCH BOARD EXECUTIVE COMMITTEE 1998

OFFICERS

Chairwoman: Sharon D. Banks, General Manager, AC Transit
Vice Chairman: Wayne Shackelford. Commissioner, Georgia Department of Transportation
Executive Director: Robert E. Skinner, Jr., Transportation Research Board

MEMBERS

THOMAS F. BARRY, JR.. Secretary of Transportation, Flovida Department of Transportation

BRIAN J. L. BERRY, Liovd Viel Berkner Regental Professor, Bruton Center for Development Studies.
University of Texas at Dallas

SARAH C. CAMPBELL. President. TransManagement, Inc.. Washington, DC

E. DEAN CARLSON, Secretary, Kansas Department of Transportation

JOANNE F. CASEY, President, Intermodal Association of North America. Greenbelt, MD

JOHN W. FISHER. Director, ATLSS Engineering Research Center, Lehigh University

GORMAN GILBERT. Director, Institute for Transportation Research and Education. North Carolina State
University

DELON HAMPTON, Chair und CEO, Delon Hampton & Associates. Washington, DC

LESTER A. HOEL, Hamilton Professor, Civil Engineering, University of Virginia

JAMES L. LAMMIE, Director, Parsons Brinckerhoff. Inc.. New York, NY

THOMAS F. LARWIN, General Manager. San Diego Metropolitan Transit Development Board

BRADLEY L. MALLORY. Secretary of Transportation, Pennsylvania Department of Transportation

JEFFREY J. McCAIG. President and CEO, Trimac Corporation. Calgary, Alberta. Canada

JOSEPH A. MICKES. Chief Engineer, Missouri Department of Transportation

MARSHALL W. MOORE, Director, North Dakota Department of Transportation

ANDREA RINIKER. Executive Director, Port of Tacoma

JOHN M. SAMUELS. VP—Operations Planning & Budget, Norfolk Southern Corporation.
Norfolk, VA

LES STERMAN, Executive Director, East-West Gateway Coordinating Council. St. Louwis, MO

JAMES W, van LOBEN SELS. Direcror, CALTRANS (Past Chair, 1996)

MARTIN WACHS, Director, University of California Transportation Center. University of California
at Berkeley

DAVID L. WINSTEAD. Secretary, Marvland Department of Transportation

DAVID N. WORMLEY, Dean of Engineering, Pennsyivania State University (Past Chair. 1997)

EX OFFICIO MEMBERS

MIKE ACOTT, President, National Asphalt Pavement Association

JOE N. BALLARD. Chief of Engineers and Commander, U.S. Arniy Corps of Enginecers

ANDREW H. CARD, IR, President and CEO, American Automobile Manufactirers Association

KELLEY S. COYNER,. Acting Administrator, Research and Special Programs, U.S. Departinent of Transportati

MORTIMER L. DOWNEY, Deputy Secretary, Office of the Secretary, U.S. Department of Transportation

FRANCIS B. FRANCOIS. Executive Director, American Association of State Highway and Transportation
Officials

DAVID GARDINER, Assistant Administrator, U.S. Environmental Protection Agency

JANE F. GARVEY, Administrator, Federal Aviation Administration. U.S. Department of Transportation

JOHN E. GRAYKOWSKI, Acting Maritime Administrator, U.S. Department of Transportation

ROBERT A. KNISELY, Deputy Director, Bureau of Transportation Statistics, U.S. Department of Transportati

GORDON J. LINTON, Federal Transit Administrator, U.S. Department of Transportation

RICARDO MARTINEZ. National Highway Traffic Safery Administrator, U.S. Department of Transportation

WALTER B. McCORMICK. President and CEO. American Trucking Associations. Inc.

WILLIAM W. MILLAR, President. American Public Transit Association

JOLENE M. MOLITORIS, Federal Railroad Administrator, U.S. Department of Transportation

KAREN BORLAUG PHILLIPS, Senior Vice President, Association of American Railroads

VALENTIN I. RIVA. President, American Concrete Pavement Association

GEORGE D. WARRINGTON. Acting President and CEO, National Railroad Passenger Corporation

KENNETH R. WYKLE. Federal Highway Administrator, U.S. Department of Transportation

TRANSIT COOPERATIVE RESEARCH PROGRAM

Transportation Research Board Executive Committee Subcommittee for TCRP
SHARON D. BANKS., AC Transit (Chairwoman)

LESTER A. HOEL. University of Virginia

THOMAS F. LARWIN, San Diego Metropolitan Transit Development Board
GORDON J. LINTON, U.S. Department of Transportation

WAYNE SHACKELFORD, Georgia Department of Transportation
ROBERT E. SKINNER. JR., Transportation Research Board

DAVID N. WORMLEY. Pennsvivania State University



REPORT DOCUMENTATION PAGE Form Approved

OMB No. 0704-0188

Public reporting burden for this collection of information is estimated to average 1 hour response, including the time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden
estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for
Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget,
Paperwork reduction Project (0704-0188), Washington, DC 20503

3. REPORT TYPE AND DATES COVERED
Final Report

2. REPORT DATE
1998

1. AGENCY USE ONLY (Leave
blank)

5. FUNDING NUMBERS
H-4D(2)

4, TITLE AND SUBTITLE
TCRP Report 33: Transit-Friendly Streets: Design and Traffic Management Strategies to Support Livable
Communities

(L

6. AUTHORI(S) Project for Public Spaces, Inc., New York, NY
PB99-124307

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

Project for Public Spaces, Inc.
New York, NY

REPORT NUMBER
Project H-4D{2)

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
The Federal Transit Administration

400 7th Street, S.W.

Washington, D.C. 20590

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES Sponsored in cooperation with the Transit Development Corporation

12a. DISTRIBUTION/AVAILABILITY STATEMENT Available
2101 Constitution Avenue, N.W., Washington, D.C. 20418

I from: Transportation Research Board

12b. DISTRIBUTION CODE:
unlimited

13. ABSTRACT (Maximum 200 words)

This report will be of interest to individuals seeking to improve the livability of their communities and to those concerned with the role that

local streets and public transportation can play in pursuing this goal. The report presents 10 strategies used in both the United States and Europe to
create transit-friendly streets. The strategies are followed by case studies of five communities that have pursued different initiatives to improve their
livability by making their streets more transit-friendly. The report culminates with lessons learned from the case studies. The report is very practical
and will be useful to transit professionals, transportation planners, engineers, city officials, and local communities.

15. NUMBER OF PAGES
72

14. SUBJECT TERMS
Planning and Administration
Public Transit

16. PRICE CODE $26.00

19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT

OF ABSTRACT Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE Unclassified

17. SECURITY CLASSIFICATION
Unclassified







TRANSIT COOPERATIVE RESEARCH PROGRAM

Report 33

Transit-Friendly Streets: Design and
Traffic Management Strategies to Support
Livable Communities

PROJECT FOR PUBLIC SPACES, INC.
New York, NY

PROTECTED UNDER INTERNATIONAL COPYRIGHT
ALL RIGHTS RESERVED.

NATIONAL TECHNICAL INFORMATION SERVICE
U.S. DEPARTMENT OF COMMERCE

Subject Areas

Planning and Administration
Public Transit

Research Sponsored by the Federal Transit Administration in
Cooperation with the Transit Development Corporation

TRANSPORTATION RESEARCH BOARD
NATIONAL RESEARCH COUNCIL

NATIONAL ACADEMY PRESS
Washington, D.C. 1998



TRANSIT COOPERATIVE RESEARCH PROGRAM

The nation’s growth and the need to meet mobility,
environmental, and energy objectives place demands on public
transit systems. Current systems, some of which are old and in need
of upgrading, must expand service area, increase service frequency,
and improve efficiency to serve these demands. Research is
necessary to solve operating problems, to adapt appropriate new
technologies from other industries, and to introduce innovations into
the transit industry. The Transit Cooperative Research Program
(TCRP) serves as one of the principal means by which the transit
industry can develop innovative near-term solutions to meet
demands placed on it.

The need for TCRP was originally identified in TRB Special
Report 213—Research for Public Transit: New Directions,
published in 1987 and based on a study sponsored by the Urban
Mass Transportation Administration—now the Federal Transit
Administration (FTA). A report by the American Public Transit
Association (APTA), Transportation 2000, also recognized the need
for local, problem-solving research. TCRP, modeled after the
longstanding and successful National Cooperative Highway
Research Program, undertakes research and other technical activities
in response to the needs of transit service providers. The scope of
TCRP includes a variety of transit research fields including plan-
ning, service configuration, equipment, facilities, operations, human
resources, maintenance, policy, and administrative practices.

TCRP was established under FTA sponsorship in July 1992.
Proposed by the U.S. Department of Transportation, TCRP was
authorized as part of the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA). On May 13, 1992, a memorandum
agreement outlining TCRP operating procedures was executed by
the three cooperating organizations: FTA, the National Academy of
Sciences, acting through the Transportation Research Board (TRB),
and the Transit Development Corporation, Inc. (TDC), a nonprofit
educational and research organization established by APTA. TDC is
responsible for forming the independent governing board,
designated as the TCRP Oversight and Project Selection (TOPS)
Comumittee.

Research problem statements for TCRP are solicited periodically
but may be submitted to TRB by anyone at any time It is the
responsibility of the TOPS Committee to formulate the research
program by identifying the highest priority projects. As part of the
evaluation, the TOPS Committee defines funding levels and
expected products.

Once selected, each project is assigned to an expert panel,
appointed by the Transportation Research Board. The panels prepare
project statements (requests for proposals), select contractors, and
provide technical guidance and counsel throughout the life of the
project. The process for developing research problem statements and
selecting research agencies has been used by TRB in managing
cooperative research programs since 1962. As in other TRB activ-
ities, TCRP project panels serve voluntarily without compensation.

Because research cannot have the desired impact if products fail
to reach the intended audience, special emphasis is placed on
disseminating TCRP results to the intended end users of the
research: transit agencies, service providers, and suppliers. TRB
provides a series of research reports, syntheses of transit practice,
and other supporting material developed by TCRP research. APTA
will arrange for workshops, training aids, field visits, and other
activities to ensure that results are implemented by urban and rural
transit industry practitioners.

The TCRP provides a forum where transit agencies can
cooperatively address common operational problems. The TCRP
results support and complement other ongoing transit research and
training programs.
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FOREWORD

By Staff
Transportation Research
Board

This report will be of interest to individuals seeking to improve the livability of their
communities and to those concerned with the role that local streets and public transporta-
tion can play in pursuing this goal. The report presents 10 strategies used in both the United
States and Europe to create transit-friendly streets. The strategies are followed by case stud-
ies of five communities that have pursued different initiatives to improve their livability by
making their streets more transit-friendly. The report culminates with lessons learned from
the case studies. The report is very practical and will be useful to transit professionals, trans-
portation planners, engineers, city officials, and local communities.

TCRP Project H-4D(2), “The Role of Street Design and Traffic Management in Sup-
porting Transit and Livable Communities,” addresses the connection between transit and
streets, recognizing that the design and management of streets and traffic can and does
impact the livability of communities. The research report sets the context for the research
results by providing the following definition and goals for transit-friendly streets:

Transit-friendly streets make transit use more efficient and convenient while making the
street less convenient for automobiles while still accommodating them. At the same time, other
functions of a street are recognized so that transit does not overwhelm the street. Transit-
friendly streets accomplish the following four goals:

e Establish a clear priority for transit vehicle operations with convenient, accessible transit
stops;

¢ Reduce conflicts between cars and other private vehicles, including reduction of
vehicle speeds;

e Create a strong pedestrian orientation, including adequate circulation space, ease in cross-
ing streets, and appropriate amenities, all of which contribute to comfort and convenience;
and

e Integrate the whole process of planning shared transit streets into a larger community
development or livability-enhancing strategy, working closely with the communities
impacted by the program.

The research included five detailed case studies, representing different types of commu-
nities and settings with different traffic management and street design strategies, that
demonstrate how and why transit was critical to improving livability and the function of the
street. The case studies are highly transferable to other places in the United States because
the concepts presented can be pursued regardless of location, type of transit service, or char-
acter of the commercial district. The cases present a range of budgets including short-term,
small-scale efforts, as well as major capital program and long-term projects. Importantly,
the cases describe how obstacles and barriers were overcome. The lessons presented in the
final section of the report will benefit any community seeking to improve its design and traf-
fic management strategies to support livable communities.






TRANSIT-FRIENDLY STREETS: DESIGN AND
TRAFFICE MANAGEMENT STRATEGIES TO SUPPORT

SUMMARY

LIVABLE COMMUNITIES

In Phase I of the TCRP H-4D project research program (“The Role of Transit in Creat-
ing Livable Metropolitan Communities,” TCRP Report 22), Project for Public Spaces, Inc.
(PPS) focused on the important part that transit is playing in fostering community livabil-
ity and the specific ways that transit is acting as a catalyst for community improvement.
Livability concerns of communities—such as generating economic opportunities, revital-
izing downtowns and neighborhoods, improving safety and image, and making communi-
ties more accessible and convenient—were correlated with transit services and facilities in
cities across the United States. Opportunities for transit to work in partnership with com-
munities in order to leverage limited transit dollars also were investigated.

This Phase II report addresses the connection between transit and streets, recognizing
that the design and management of streets and traffic can and does affect the livability of
communities. This report presents strategies that are emerging across the United States,
where the effective, balanced incorporation of transit into city streets is having a positive
impact on livability and quality of life.

Concerns about livability affect every community: inner cities, suburbs, small towns,
and rural areas. This study adopts a “place-making” approach to creating transit-friendly
streets, where a local community, working in partnership with a transit agency, plans and
implements neighborhood-scale projects and programs that are mutually supportive of
community livability and transit ridership goals.

Chapter 2 defines the term “transit-friendly streets” and describes it from both an Amer-
ican and a European perspective. Techniques for balancing street uses among various
modes, such as traffic calming, are briefly discussed.

Chapter 3 presents case studies of five cities (Portland, Oregon; Rochester, New York;
San Francisco, California; Ann Arbor, Michigan; and Somerville, Massachusetts) with
transit-friendly streets that achieve community livability goals; the role played by commu-
nities, transit agencies, municipal agencies and authorities, and the federal government is
also discussed. The introduction to Chapter 3 describes the selection criteria for case stud-
ies and the research approach used to collect the data and background information for the
case studies.

Chapter 4 presents a more in-depth discussion of methods and strategies to create
transit-friendly streets. The issues presented by each of the case studies and the strategies
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used to address them are summarized and examples are provided where specific street
design and traffic management techniques were successfully employed. The chapter also
provides a checklist of design, management, and transit strategies and describes how they
can be used to address specific local problems as part of a “place-making” process.

Chapter 5 concludes by tying the report findings back to the issue of livability, with a
discussion of directions for future research.

A bibliography, the results of surveys conducted, a matrix of other transit-friendly street
projects and a list of interviewees for the project can be found in the Appendices.




CHAPTER 1
INTRODUCTION

Streets are a fundamental public space in virtually all com-
munities—large and small, urban and rural. As the place
where people traditionally have come together to conduct the
activities of their daily lives, streets function as much more
than transportation corridors. Because of their multipurpose
role, streets are inextricably related to the livability of a
community.

Throughout the United States, however, a half-century of
transportation decisions to accommodate the automobile
have contributed to the disappearance of streets where people
can comfortably walk, catch a bus or train, meet friends,
shop, stroll, and socialize. This has hastened the deterioration
and livability of cohesive communities in small towns and
large cities across the United States. All too many com-
munities—especially in neighborhood commercial districts
and downtown areas—now cope with fast-moving traffic,
expanses of wide streets, and narrow sidewalks. These con-
ditions make it difficult for transit agencies to operate effi-
cient service that is comfortable and convenient for riders.

Beginning in the 1970s, however, communities began to
recognize and reverse these trends. As explored during Phase
I of this TCRP research program, “The Role of Transit in
Creating Livable Metropolitan Communities,” success is
produced by communities working in partnership with tran-
sit and transportation agencies to shape both street design and
management to better balance the needs of a variety of users.
This represents a reversal in the transportation decision-
making process from a top-down approach to one that is
bottom-up or based on a community’s vision of what it wants
and needs. The process becomes more holistic, integrating
traffic and transit concerns with transportation, community
development, and environmental issues.

If designed to accommodate and balance the needs of all
users—not just motorists—streets can contribute to the liv-
ability of a community by enhancing safety, comfort, and
convenience for pedestrians, bicyclists, and transit users
alike. For the transit user, better management and design of
streets not only can improve reliability of service—by reduc-
ing the competition for street space among cars, buses, or
light rail vehicles—but also can make it safer and more
accessible for transit patrons. In addition, these approaches
can be combined with other transit strategies to realize even
greater social and economic impacts, whether it be revitaliz-

ing a downtown, restoring cohesiveness to a community, or
creating new development opportunities.

ABOUT THIS REPORT

The overall goal of this study is to identify specific ways
that streets in commercial districts have been designed and
managed successfully to support effective, efficient, and con-
venient transit operations that make communities more liv-
able and to evaluate the successes and failures of different
strategies applied throughout the United States. The research
assesses both the impact of actual design and management
changes to streets as well as the planning processes that led
to these changes. It also explores anticipated future improve-
ments or modifications.

Background for this study is based on a literature search of
existing journal articles, books, reports, and other materials
reviewed with the objective of identifying and defining model
standards, strategies, and successfully implemented projects
in the United States and Europe. In addition, a series of tele-
phone interviews with key individuals was conducted. Tran-
sit operators, representatives of professional associations,
traffic specialists, academic and government researchers, and
planners were interviewed. A list of interviewees is included
in the appendices along with a research bibliography.

This handbook presents five case studies, and the projects
represent a clearly growing interest in and commitment to
the concept of transit-friendly streets. From the initial inter-
views and research, a listing was prepared of more than 20
streets that demonstrate design characteristics and strategies
developed to enhance transit’s effectiveness and community
livability. Cities with projects that are in the planning stages
or that were recently constructed range geographically from
Orlando to Phoenix and include older eastern cities like
Boston as well as new growth communities like Portland,
Oregon. (See Appendix A.)

Based on this initial research, five streets were selected
for in-depth analysis: downtown Ann Arbor, Michigan;
NW 23rd Avenue, Portland, Oregon; Main Street, Rochester,
New York; Upper Market Street, San Francisco, California;
and Davis Square, Somerville, Massachusetts. Each of these
case studies represents not only different types of communi-
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ties and settings but different traffic management and street
design strategies as well.

All projects selected preserve some level of private ve-
hicle use. Also, each street selected as a project site
involves at least one mode of transit mixed with pedestrian
use (or the street is adjacent to subway or commuter rail
stations). We chose to exclude streets where private ve-
hicles are completely banned. Although this is a common
practice in Europe, it has much less application in the
United States. This study also focuses exclusively on com-
mercial districts where transit, vehicle, and pedestrian uses
are concentrated rather than on strategies used on residen-
tial streets.

This report begins with an overview of the European
strategies for improving transit service through transit pri-
ority, street design, and “traffic-calming” measures that
help to make communities more economically and socially
viable. The European experience helps to provide a frame-

work for understanding the context of many of the projects
and programs in the United States as presented in the five case
studies highlighted in this report. Chapter 4 summarizes the
overall methods and strategies used to create transit-friendly
streets and presents a methodology for communities to use
in the design and planning of transit-friendly street projects
that improve the livability and vitality of their commercial
districts.

Finally, it should be noted that an important companion
TCRP study to this report is TCRP Report 19, “Guidelines
for the Location and Design of Bus Stops.” This report is
intended to assist transit agencies, local governments, and
other public bodies in locating and designing bus stops that
consider bus patrons’ convenience, safety, and access to sites
as well as safe transit operations and traffic flow. Detailed
guidelines are presented for how to accomplish this goal in a
variety of transit-operating environments, including down-
town and neighborhood commercial districts.




CHAPTER 2
TRANSIT-FRIENDLY STREETS

There is a need to change priorities in the way our streets
and public spaces are designed and managed so that they
can play a useful role and make life more enjoyable in towns
and villages. Transport and traffic policy in [urban] areas
has to be aimed at improving safety and environmental qual-
ity rather than the accommodation of more and faster traffic.

—Devon County Council, England (1)

Transit-friendly streets are streets where transit use is
made more efficient and convenient and the street is made
less efficient and convenient for automobiles while still
accommodating them. Transit-friendly streets involve “bal-
ancing” street uses rather than having any single mode dom-
inate. There is, in fact, a kind of equilibrium that is achieved
among all the uses of a street: transit, car, bicycle, and
pedestrian.

For the purposes of this study, transit-friendly streets
accomplish the following four goals:

« Establish a clear priority for transit vehicle operations
with convenient, accessible transit stops;

+ Reduce conflicts between cars and other vehicles,
including reduction of vehicle speeds;

e Create a strong pedestrian orientation, including ade-
quate circulation space, ease in crossing streets, and
appropriate amenities, all of which contribute to comfort
and convenience;

e Are conceived of and integrated into larger community
development or livability enhancing strategies, which
involve working closely with the affected communities.

The results of the case studies presented in this report
show that, because streets have many different patterns of
use, there is no single way to achieve an optimum balance.
Therefore formulaic solutions (such as ftransit malls,
described below) sometimes fail. This balance, we have
found, can be achieved more effectively when the public par-
ticipates in the planning process.

TRAFFIC CALMING

In Europe, where this approach has been implemented more
commonly than in the United States, transit-friendly streets is

the latest phase in an evolution of approaches that began two
decades ago with the earliest so-called “traffic-calming” mea-
sures. Originally introduced in the Netherlands and Germany,
and now expanded to countries such as Denmark, Sweden, and
the United Kingdom, traffic calming began initially as a way
to create protected residential neighborhoods (see Figure 2-1).
Through what are called woonerf in Holland and verkehrs-
beruhigung in Germany, the philosophy that neighborhood
streets belong to the residents and not to automobiles was pro-
moted. This notion has led to a reversal of the traditional rules
of the road. In protected neighborhoods, automobiles are
allowed on the road with the residents’ sufferance; pedestrians
and children are allowed anywhere on the street and cars must
not exceed a pedestrian’s pace.

Types of Traffic-Calming Measures

Traffic-calming measures fall into two general groups:
one based on traffic management strategies and one based on
physical design techniques:

o Traffic management strategies include issuance of
center-city passes, truck restrictions, signalization sys-
tems, transportation system management, parking man-

Figure 2-1.
Denmark.

Traffic calming in the city center of Koge,



agement, traffic reduction ordinances, car and fuel tax-
ation, and speed limits.

« Traffic-calming physical design techniques create
physical impediments to speeding, such as road undu-
lations, humps, rumble strips, and speed tables (cross-
walks raised to sidewalk level). Some make use of
strong vertical elements to create pinch points or gate-
ways. Because a wide, straight street with perfect
visibility is most conducive to speeding, some traffic-
calming approaches reverse this effect through the crea-
tion of illusions of narrower street widths by altering the
driver’s sight lines. The interruption of sight lines is
often accomplished by changing the road’s direction
through incorporation of “S” bends or by implementing
staggered parking or neckdowns. Other direction con-
trols include traffic circles, offset intersections, diagonal
diverters, and channels. Interestingly, it is possible to
make the roadway look narrower by changing pavement
patterns, materials, and color. These techniques can be
supplemented by central medians, sometimes asymmet-
rically curved to further narrow the roadway, and by
footway signs. Such a combination of gateway and pat-
tern pavement treatments are used to signal the begin-
ning of a built-up or commercial area or an area where
pedestrian volume increases.

Traffic-Calming Applications

From their original application in residential neighbor-
hoods, traffic-calming measures have been widely applied to
city centers as well as to commercial districts. As cities have
become more experienced and comfortable with the concept,
it has also been expanded to arterial and state roads at points
where they pass through small towns and urban neighbor-
hoods (Figure 2-2). In Denmark, the Department of Trans-
port found, through extensive experimentation, that it was no
longer necessary to build expensive bypasses around small
towns if appropriate traffic-calming measures were imple-
mented. Combined with the long tradition of dedicated
pedestrian zones in central cities, these measures have been
successful in bringing new life and vitality to these neigh-
borhood and commercial centers. Unlike traffic signals,
which simply control vehicles, traffic-calming measures en-
hance the pedestrian environment and make walking, shop-
ping, and socializing easier and more pleasant.

Traffic calming has served to reshape attitudes toward
transportation in general. As Hartmut Topp, a noted German
transportation planner, describes: “Nowadays, views of
people, planners, and politicians have changed in favor of
public surface transport. It is now common sense that the sur-
face of the city belongs to pedestrians, bicycles, buses, trams,
light rails, and to cars and vans only to an unavoidable extent
as far as business, service and deliveries are concerned. In the
city centers, it is now the car which has to retreat” (2).

TRANSIT-FRIENDLY STREETS:
THE EUROPEAN EXPERIENCE

I was struck by the similarity of European problems to
those that are faced by transit agencies here in the United
States. I believe that many people in the United States look
at solutions proposed by European transit agencies and say
that they don’t apply here because of the different climates,
cultures, and availability of cars. What I actually saw was
that even in Europe the car has become a major competitor
Sfor transit riders and for local and federal funders. . . . If you
understand that the problems are similar, then the solutions
can also be similar. Many of the ideas and technologies that
we saw are applicable in the United States.

—Carolyn Wilder, Assistant General Manager, MARTA,
Atlanta, Georgia, commenting on the TCRP International
Transit Study Program trip to Europe, 1995 (3)

Although cultural differences abound, the European ex-
perience offers many useful lessons for the United States.
European countries have, of course, a well-developed and
well-used public transportation system. Because of the
extensive implementation of traffic calming in Europe in the
past few decades, the opportunity now exists to assess the
impacts of traffic calming-—positive and negative—on pub-
lic transit systems.

Europeans have discovered that traffic-calming strategies
offer many potential benefits to transit: access to buses
becomes more convenient and scheduling and efficiency
improves because competition over street space is reduced.
Pedestrians can reach transit facilities without having to con-
tend with speeding vehicles or extra-wide streets that are dif-
ficult to cross. When combined with other strategies, such as
reallocating roadway space, widening sidewalks to allow
more space for pedestrians, and creating more streetscape
amenities, traffic calming can benefit transit riders as they
approach or wait at a transit stop. In addition, many traffic-
calming measures can be combined with station revitaliza-
tion strategies to create pleasant, pedestrian-friendly environ-
ments around these transit hubs.

Figure 2-2.

A multimodal intersection in Copenhagen.



However, research also reveals that as traffic calming has
expanded from local residential streets to main roads and
commercial areas, streets with buses are often affected.
When travel times on such streets are increased significantly,
bus service becomes less efficient and appealing. Often buses
are relocated out of traffic-calmed areas, making traveling by
bus less convenient for transit patrons.

One of the most complete overviews of traffic-calming
impacts on bus service is provided in the British handbook,
Civilised Streets: A Guide to Traffic Calming (4). This
handbook outlines some of the negative effects of traffic
calming on bus transport. Some traffic-calming measures
suitable for cars, the report asserts, are not acceptable for
buses. For example, speed bumps, if they are too steep or
too short, can be “very unsuitable for buses. The ride [is]
very uncomfortable for passengers and possibly dangerous.
In one case, the bus driver’s union threatened to withdraw
a service over a road that had been fitted with a series of
75mm high standard-type round-top tarmac road humps”
(4). It should be noted, however, that such speed bumps are
not a preferred method for traffic calming of private cars
either. The report stresses that it is critical not just to make
bus use more efficient but to address the impact on cars as
well. “Bus lanes that leave the car users unaffected are half-
baked measures” (5).

This same philosophy has been applied to light-rail sys-
tems in many European cities. In Zurich, for example, trans-
portation policy is “based on management of the existing
road system with clear preference for buses and trams, for
which ‘unhindered travel without delay between the stops’
is ensured, and preferential treatment of pedestrians” (6). To
achieve this goal, Zurich has redistributed roadway func-
tions, depending on the street and location, by implement-
ing measures ranging from converting a roadway to pedes-
trian and transit traffic only and banning private vehicles to
eliminating parking on certain streets to create a transit-
priority lane. Smaller scale measures such as prohibiting
stops and banning left turns on streets with trams are also
frequently implemented.

In addition, Zurich has developed an advanced traffic sig-
nal operating system, which is combined with a transit mon-
itoring system. While the transit monitoring system tells
every tram or bus driver whether he or she is on or off sched-
ule, and by how much, the traffic signal operating system (or
“immediate green”) allows trams and buses to minimize the
time spent at red lights by giving them priority at intersec-
tions. Transit vehicles are detected by sensors as they
approach intersections, which turn traffic lights to green,
drastically reducing their waiting time and helping to keep
them on schedule. As a result of a 20-year program through
which these measures were phased in, Zurich now has one of
the highest numbers of annual transit trips per capita of any
city in Europe (7).

Freiburg, Germany, provides another example of a com-
bined strategic approach. In this city, there is a clear under-
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standing of the different functions served by different roads
and of the best way to integrate transit service into a particu-
lar roadway. For example, the downtown historic center is a
pedestrian-only zone where tram service is allowed. The
larger commercial core has larger streets with both light rail
and cars. Vehicles travel in their own dedicated lane; there is
a third lane for on-street parking. Streets extending into out-
lying areas have separate light-rail and vehicle lanes of dif-
ferent sizes, and there is landscaping and grass within the
tracks. In some cases, cars travel in light-rail lanes. In addi-
tion, light rail comes directly into town rather than stopping
at the edge. Freiburg’s effective transit system may both
result from and contribute to the fact that the city has a well-
used core that continues to function as the true economic and
social center of the city.

TRANSIT-FRIENDLY STREETS:
THE U.S. EXPERIENCE

Compared with Europe, traffic calming in the United
States is virtually nonexistent. However, traffic calming has
historically existed in certain American downtown and
neighborhood arcas and on older residential and commercial
streets across the country that were originally designed to
serve pedestrians and transit, not the private car. Further-
more, there are many examples of urban centers that, more
recently, were transformed when vehicle priorities were
reduced and pedestrian accommodations improved: Boston,
Portland, and San Francisco have used traffic-calming
measures to help improve pedestrian mobility in their down-
town areas.

However, the connection between transit and these
efforts has been a tenuous one. At one extreme, it is not
uncommon for transit considerations to be ignored. This
was the case in downtown Ann Arbor, Michigan, one of the
case studies in this report, where for nearly 30 years down-
town transit improvements and pedestrian improvements
proceeded along parallel but unconnected courses. At the
other extreme are transit-driven projects, usually funded
under transit programs, in which transit use is emphasized,
often at the expense of other activities. The transit mall dis-
cussion below illustrates the problems with such an
approach.

Transit Malls

Transit malls are streets that are transformed to give pri-
ority access to buses, eliminate most or all private vehicles,
and enhance pedestrian environments including waiting
areas for bus patrons. The change in attitudes toward transit
malls represents increased understanding about how best to
integrate transit effectively into a major downtown area in
the United States and about the inherent problems and
opportunities.



Minneapolis, Minnesota, constructed the first transit
mall in the United States in 1967, and soon after it was
hailed as a national example of urban public space. Con-
sidered a bold and innovative move in its day, Nicollet
Mall successfully generated almost $50 million in down-
town development within 3 years. The mall was unique be-
cause it included not only amenities for pedestrians but
a serpentine roadway that allowed city buses to circu-
late along the street. Nicollet became a combination bus
terminal and shopping street.

Nicollet Mall was replicated in many cities across the
United States: Philadelphia; Portland, Oregon; Denver;
and Chicago are the most well known. Their construction
was encouraged by federal funding made available by the
Urban Mass Transportation Administration (now the
FTA). As with pedestrian malls, the limitations of the
approach became more apparent as the years progressed.
The basic problem was the number of buses and the
amount of fumes emanating from them; exhaust fumes are
not generally compatible with pedestrian strolling, sitting,
and outdoor dining. Bus waiting areas became the
streetscape elements on the transit mall. As a result, the
transit functions of the street began to predominate over
other activities.

In nearly every city where they have been built, transit
malls are being rethought or have been altered from their
original concept. When Chicago’s State Street was a transit
mall, sidewalks were widened beyond what was needed
and, as a result, they were underused. “The mall took the
excitement out of State Street,” reports Elizabeth Hollander,
Chicago’s former planning commissioner. According to
Adrian Smith of Skidmore, Owings & Merrill, “the buses
would line up, one after another, like a herd, with their
diesel fumes” (8). A total redesign of the State Street Mall
has recently been completed to return it to a mixed-traffic
street, made possible in part because the construction of a
new subway line reduced the number of buses on the street
(Figures 2-3 and 2-4).

Today, sidewalks on State Street are narrower, although
they still contain extensive pedestrian amenities—the idea
is that buses mixed with traffic are less dominant than
buses alone. (Ironically, there are no bus shelters on the
street at all because merchants did not want their display
windows blocked.) The reconstruction of State Street
has encouraged new private investment; all subway sta-
tions along State Street are being renovated, and a new
central library has been built. In general, the street is being
rediscovered.

The bus mall in Portland, Oregon, has successfully inte-
grated transit, automobiles, and pedestrians. Although it is
predominantly transit oriented, the mall has always allowed
one lane of private automobile traffic. The mall is attractively
laid out with well-designed bus waiting areas, simple street
amenities (e.g., benches, information kiosks, and plantings)
and well-placed public art. The placement and design of

amenities is often poorly understood by designers; in the case
of Portland, however, amenities are usable and are placed
according to function. Because of the design of these street
amenities, the mix of traffic, and the excellent maintenance
and street management program, the mall is one of the most
successful in the country.

Even in Portland, retail uses have decreased though along
the mall in the past decade as shopping has shifted to streets
served by a new light-rail system, initiated in 1986, that
intersects the transit mall. Metropolitan Area Express
(MAX) is a 15-mile route that connects the suburbs to the
downtown area and becomes part of the downtown street
network. One of the strengths of the system is that the modal
mix in which it operates changes according to the street
block. In general, it runs on mixed-traffic streets, which
somewhat discourages private vehicle use. Where mixed
traffic does occur, space for cars is limited and, on certain
streets, shared space is allocated to pedestrians only. Side-
walks have been widened slightly to accommodate small
waiting areas. The trains, although long, are quiet and rela-
tively unobtrusive, but they clearly operate in street space
rather than in a pedestrian mall (9).

Figures 2-3 and 2-4.  Chicago’s State Street as a transit
mall (above) and back to a street (below).



Figure 2-5. Before MUNI added bus bulbs or nubs along
17th Street, buses often stopped in the street to pick up
passengers.

Transit-Preferential Street Programs

One of the limitations of transit malls is their scale;
very few communities can afford such a large investment.
San Francisco and Portland have developed progressive
programs that stress a wide range of lower-cost improve-
ments that can be implemented incrementally throughout a
community.

In San Francisco, a “Transit Preferential Street” program
(TPS) was started in the mid-1970s, following a 1973 “Tran-
sit First” policy initiated by the city. The policy states that
public transit has priority over automobiles on city streets.
“The philosophy of the program is that, on streets with heavy
volumes of transit vehicles, and especially on streets where
the city has invested in transit guideway infrastructure such
as light-rail lines and trolley coach lines, transit priority treat-
ments will allow the city to make better use of its resources
by moving people more efficiently in transit vehicles” (10).

Although some projects were funded at the outset, such as
bus bulbs, bus lanes, and a pilot signal preemption system,
it was not until 1989 that funding was set aside for TPS proj-
ects and staff. Today, the program matches transportation-
designated sales tax revenues with state, federal, and local
funds to implement a variety of projects, which range from
simple to capital intensive. Projects are developed by a
technical advisory committee and staff representing three
city departments: the transit agency (MUNI), Parking and
Traffic, and City Planning. Recent projects have included
the following:

« Signal preemptions, which give transit vehicles a green
light as they approach an intersection. These have been
installed on Mission Street (trolley coach) and Ocean
Avenue (light rail);

o Ten miles of transit lanes on 11 streets, mainly in the
downtown area;

» Bus bulbs at locations like Castro and Market Streets,
which create larger waiting areas and expedite bus
boarding (Figures 2-5 and 2-6);

» Consolidation and relocation of bus stops; and

o Center-lane boarding islands for buses and light-rail
vehicles.

Most of these projects have been implemented in an exper-
imental manner, and “some treatments have proven more
effective than others” (/7). In general, however, the program
has been successful in addressing the imbalances between
cars and transit on city streets. (The Upper Market Street case
study, presented below, is another example of this program’s
impact.)

A similar effort, also called “Transit Preferential Streets,”
is being studied in Portland, Oregon. As in San Francisco, the
goal of this program is to improve transit travel times and ser-
vices by giving priority to transit vehicles where conflicts
with automobiles occur. This goal reflects Portland’s “Tran-
sit First” policy, adopted in 1992:

Increased transit demand and on-street congestion have
increased travel times in the central city areas and along con-
gested bus routes. Increased travel times result in a one-half
percent increase each year in transit operating costs. The cur-
rent solution to this problem is to add buses on routes that
experience increased traffic congestion and/or ridership.
This remedy also results in additional service delays by
increasing congestion. (12)

The city hopes to initiate demonstration projects after com-
pletion of the feasibility study, which is now under way.
In this way, it is hoped that obstacles to the program,
including concerns in neighborhoods about whether tran-
sit or automobiles should have priority, will be overcome.
It is ironic that the problem locations for transit are those

Figure 2-6.  With the addition of bus bulbs, buses are able
to load from the moving lane, and sidewalk circulation
space has increased.
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that are congested with too many automobiles. How best
to change the balance of modes becomes a fundamental
question of which mode of transportation should be given
priority.

According to the Texas Transportation Institute, the TPS
strategies outlined above represent “the most promis-
ing . .. for improving bus service.” In TCRP Report 19,
“Guidelines for the Location and Design of Bus Stops,” they
suggest that implementation of these programs necessitates
“a high concentration of bus services, high levels of traffic

congestion and community support for transit services”
13).

Although it is an important concept, TPS has limitations
in terms of public acceptance of changes that would radi-
cally alter or limit a street’s access to cars. However, as the
next section explores, strategies for transit-friendly streets
seek to redress an inequity of balance between uses of a
street. Such inequity can be addressed with modest changes
or major ones, by incremental improvements or major capi-
tal programs.




CHAPTER 3
CASE STUDIES

This chapter presents the experiences of projects in five
different cities—within greatly different contexts—where
transit has been integrated into a downtown or neighborhood
commercial district: downtown Ann Arbor, Michigan; NW
23rd Avenue, Portland, Oregon; Main Street, Rochester,
New York; Upper Market Street, San Francisco, California;
and Davis Square, Somerville, Massachusetts. These case
studies were identified for more detailed analysis based on a
number of criteria. Most important, we were seeking ex-
amples that met the four goals of transit-friendly streets as
presented in Chapter 2.

SELECTION OF CASE STUDIES

In addition to meeting the four goals, other criteria for
selection included the following:

o Multidimensional activities demonstrate community liv-
ability objectives. Case studies illustrate “best practices”
in the following ways:

— Active community involvement in the planning
process;

— Integration of streets as part of larger community
development or improvement strategies that encour-
age a high level of accessibility with less dependence
on automobiles;

— Street design, amenities, elements, public services,
and activities that respond to transit use and commu-
nity needs;

— Innovative implementation strategies through public-
private partnerships and community-based initia-
tives; and

— Innovative management strategies for security, main-
tenance, and traffic operations.

o There is considerable transferability to other places in
the United States. Case studies will illustrate initiatives
or objectives that other communities could pursue and
achieve.

Different locations throughout the United States, as well
as different sizes and types of communities and transit
systems, are included. The examples will show that the
concept can be effectively pursued, regardliess of geog-
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raphy or type of transit service, and applied to different
categories of streets in metropolitan commercial districts.

o Practitioners will find useful information and insights.
The transit industry, transportation planners, engineers,
city officials, and local communities are primary audi-
ences for the research results. Consequently, practition-
ers should benefit from the information presented and be
able to act on it, and apply it to improve communities
and local transportation services.

o Transit has had an impact. Examples demonstrate how
and why transit was critical to improving livability and
the function of the street.

e Transit and traffic-calming policies are linked. A rela-
tionship between transit and supportive traffic policies
is evident.

» A range of budgets is represented. The case studies

illustrate short-term, small-scale efforts that have had an

impact as well as major capital programs and long-term
projects and policies.

Obstacles have been overcome. Transit and traffic inno-

vations face many obstacles and barriers. Examples

where these obstacles have been overcome will be pre-
sented.

o Where detailed user studies are to be conducted, proj-
ects must be established long enough to be evaluated.
Preference was given to sites where PPS has informa-
tion or data about the conditions before completion of
the project.

METHODOLOGY

Visits were made to each of the selected sites to observe
and document the projects. In preparation for each site visit,
the project team conducted additional telephone interviews
to identify potential participants for the focus group discus-
sion and obtained general descriptive information about each
transit system, such as design and current use of adjacent
streets, previous planning reports, design plans, and traffic
information.

Focus Group Discussion

During the site visit, the project team conducted a focus
group meeting with local public transit, transportation, and



12

community development officials; neighborhood associa-
tions; and citizens to discuss the original goals of the project
and to evaluate what has or has not worked. Often, it was the
first time that members of the group had met one another or
convened since completion of the project. The focus groups
dealt not just with past decisions but addressed new ap-
proaches and explored changes that needed to be made either
to the project under discussion or to other areas in the city.

The following specific issues and questions were dis-
cussed during the focus groups:

» What were you trying to achieve with the project?

« In general, did you achieve your goals?

» What about the project works well?

« What does not work?

« What would you do differently if you were starting
over?

« What about your experience is transferable to other tran-
sit agencies?

Interviews and Documentation for Selected
Projects

Interviews were conducted, when necessary, to follow up
with local community representatives responsible for each
project or program. The purpose of the interviews was to
obtain information about ~ow and why the project was imple-
mented, the role of the community in the implementation,
and how various obstacles were overcome. For each case
study, specific data (when available) were also collected:
street and lane use, transit usage and volumes, transit stop
location and design, lane width, street geometrics, parking
layout, design speeds, crosswalk configuration, signaliza-
tion, signage and information, vehicle and pedestrian vol-
umes, and pedestrian and vehicle accident statistics for the
periods before and after each project was completed. Partic-
ular attention was paid to evaluating effects of the project on
traffic, consulting with local traffic engineers, and observing
the functioning of the streets during peak periods.

Detailed Case Study Evaluations

Three of the five case studies were selected for detailed
user evaluations, including a series of systematic data col-
lection efforts designed to study people’s actual use and per-
ception of specific streets. The three sites selected were Main
Street in Rochester, New York; NW 23rd Avenue in Port-
land, Oregon; and Upper Market Street in San Francisco,
California. (At two additional sites——Davis Square in Som-
erville, Massachusetts, and Ann Arbor, Michigan—on-site
evaluation and focus group sessions were conducted, but the
more extensive user evaluation was beyond the scope of
the study.)

Activities included the following:

« Intercept surveys of pedestrians, transit riders, and busi-
nesses on the street about their perceptions of a variety
of topics, including traffic flow and ease of crossing the
of street. Approximately 75 to 100 surveys were admin-
istered to pedestrians in each city, 25 to businesses, and
75 to 100 to transit riders waiting at bus stops. The busi-
ness surveys were handed out to all retail businesses
facing the street (the numbers varied by location) and
were collected the next day. (See Appendix D: Survey
Results/Sample Forms.) Surveys were taken to create
a random sampling of street users. When volumes al-
lowed, every third pedestrian or transit rider was sur-
veyed. When fewer subjects were available, everyone
present was approached for an interview. When inter-
views were interrupted because subjects’ buses had
arrived, they were given a stamped, addressed envelope
and asked to complete the survey on their own and mail
it back the research team. Some surveys were self-
administered and others were conducted by the research
team. Surveying typically took place during the busiest
times of the day. For transit passenger interviews, this
was weekday morning rush hour (7 to 9 am.) and the
evening rush hour (4 to 7 p.m.). Pedestrian surveys were
conducted during weekday lunch hour (noon to 2 p.m.)
and business surveys were handed out and picked up
around 10 a.m. when stores typically opened for busi-
ness. In Portland, the research team conducted transit
surveys on a Saturday afternoon during peak usage of
the street. In Rochester, New York, it should be noted
that surveys conducted in 1983 by PPS were replicated,
in part, to allow for a comparison of views from before
the Main Street project was constructed.

« Systematic observation of pedestrian activity at tran-
sit stops and along the street, including traffic flow;
vehicle/pedestrian/transit conflicts (including pedes-
trian crossing movements); and waiting, boarding, and
alighting patterns. Observations were conducted over
1 full day and included mapping techniques and time-
lapse filming. Filming was undertaken with Super
8-mm cameras taking one frame every 2 sec, allowing
general flow patterns to be immediately identifiable.

OVERVIEW OF FINDINGS

Before the individual case studies are presented in detail,
it is useful to review the four goals for transit-friendly
streets. How did the case studies measure up in general?
What was successful? What was lacking? We return to our
original four goals:

Is There a Clear Priority for Transit Vehicle Operations
with Convenient, Accessible Transit Stops?

All the case study sites achieved a higher priority for tran-
sit than what had been previously afforded. In each of the



sites, this was accomplished in a different manner, ranging
from inexpensive transit lanes and bus nubs to elaborate tran-
sit stations connected to a downtown with pedestrian-
oriented sidewalks and streetscapes. About one-quarter of
the pedestrians surveyed in Portland and Rochester thought
the design of bus stops made them more likely to use transit.
(People who arrived by bus or on foot were even more likely
to say that the features made them use transit.) In San Fran-
cisco, 73 percent of pedestrians agreed that the provision of
streetcar service and stops on Upper Market Street made
them more likely to use transit.

From an operational perspective, all the transit agencies
were pleased with the results of the project in their city.
Although minor problems exist (such as placement of ameni-
ties that prevent riders from boarding conveniently) and
many improvements can be made, most transit agencies
thought that service was more efficient. In Rochester, where
surveys from 1983 were replicated and compared, all aspects
of bus service were rated more highly: frequency of service,
reliability, helpfulness and courtesy of bus drivers, and even
closeness of bus stops to downtown destinations. The main
things that changed were the street and waiting conditions at
bus stops (ratings of “excellent” or “good” for those condi-
tions increased from 30 percent to 48 percent); clearly tran-
sit riders noticed the difference.

Another sign of the visibility of transit is the perception
of local businesses. Businesses surveyed in all three sites
(57 percent of those surveyed in Portland, 82 percent in
Rochester, and 83 percent in San Francisco) believed that
transit was very important or important to the overall area as
a place to do business.

Have Conflicts Between Cars and Other Private Vehicles
Been Reduced, Including Reduction of Vehicle Speeds?

If transit efficiency has generally been improved, it has not
been at the expense of motorists. In no case did local traffic
engineers believe that the project obstructed traffic or
increased automobile congestion. This was the case in
smaller scale projects like Portland as well as on more com-
plex streets like Upper Market Street in San Francisco. In
Rochester, traffic flowed more efficiently after Main Street
was narrowed, mainly because of a bypass constructed
around Main Street for through traffic.

In general, most projects reduced conflicts with auto-
mobiles. For example, the Portland bus stop nubs largely pre-
vent illegal and unsafe passing of buses that are stopped to
pick up passengers. In Rochester, turning movements have
been restricted at some intersections, whereas Ann Arbor’s
Main Street has a continuous left-turn lane. Such measures
help reduce conflicts and congestion at intersections.

Measures aimed at reducing the speed of automobiles
were attempted only in Somerville and Ann Arbor. In both
cases, sidewalk extensions, paved crosswalks, and narrow
traffic lanes—combined with the vitality of the surround-
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ing district—help to reduce traffic speeds. In other com-
munities, pedestrians surveyed thought that cars drove too
fast on the streets studied despite the improvements. This
was especially the case on wide Upper Market Street in San
Francisco (47 percent agreed with the “too fast” rating) and
where a posted 10-mile-per-hour (mph) speed limit adja-
cent to transit boarding islands was routinely ignored. Even
on NW 23rd Avenue in Portland, where traffic speeds
rarely exceed 30 mph, 37 percent agreed that cars drive too
fast. Compared with European examples, much more can
be done in terms of traffic calming in all the case study
communities.

Was a Strong Pedestrian Orientation Achieved, Includ-
ing Adequate Circulation Space, Improved Pedestrian
Safety, and Appropriate Amenities That Contribute to
Comfort and Convenience?

In all the case studies, pedestrian access and circulation
were definitely improved. In Rochester, Ann Arbor, and
Portland, narrow sidewalks were widened to provide more
transit and pedestrian amenities, although in Ann Arbor the
transit center is not as well connected to the pedestrian
areas as it could be. In Somerville, an entire pedestrian
plaza was created around the transit station. Furthermore,
transit passengers in all these cities believed it was very
easy to walk to the bus stop or transit island and easy to
board the bus or train.

Only on Upper Market Street in San Francisco did pedes-
trian access and orientation fall short, mainly because the
sidewalk design dates back to the early 1970s, when there
was less awareness of the potential of streetscape improve-
ments to reduce pedestrian crossing distances at inter-
sections. Nearly 50 percent of the pedestrians and transit rid-
ers said they had difficulty crossing the street; nevertheless,
67 percent agreed that the street is “a pleasant place to walk.”
Roughly, 33 percent of pedestrians said they were strolling
and window shopping on the street or were meeting friends
and socializing. This may mean that the general attractive-
ness of the street and the variety of shops and attractions help
to compensate for difficulty in crossing the street.

In Rochester, however, despite the wide sidewalks and
extensive amenities, only 42 percent of those surveyed
thought Main Street was a pleasant place to walk. This may
be because Main Street has lost most of its retail business in
the past decade and relatively few pedestrians surveyed
reported they were strolling and window shopping.

Was the Whole Process of Creating Transit-Friendly
Streets Integrated into a Larger Community Develop-
ment or Livability-Enhancing Strategy Working Closely
with the Communities Affected by the Program?

Although livability goals were not always expressed, they
appeared to be very much on the minds of the residents and
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businesses involved in planning the projects. Because this
study focuses on commercial districts, it is not surprising that
the most common livability goal was economic development
and revitalization of the downtown or neighborhood district.
This was especially true in Ann Arbor and Somerville. In
Rochester, although transit improvements were the driving
force, the business community worked with the city to guide
the development process.

The level of success achieved in each community also var-
ied. Only in Rochester are economic conditions worse after
the project. Because of consolidation, which was occurring
widely throughout the United States at the time, two major
department stores closed soon after the Main Street improve-
ments were completed. Other stores closed soon afterward,
but one of the department stores has been transformed into a
busy community college.

In the other four cities, however, there has been a net
growth of business and new development. Ann Arbor, a uni-
versity town, has taken full advantage of its widened side-
walks and pleasant atmosphere with outdoor cafes, restau-
rants, bookstores, and other local businesses effectively
competing with suburban shopping centers. Davis Square,
too, has been transformed into a vital and diverse business
and entertainment district.

Bl CASE STUDY 3-1: NW 23RD AVENUE,
PORTLAND, OREGON

In Portland, there is a different policy perspective on what
the balance of modes should be. In other parts of the US, it
might be harder to convince people that stopping auto traf-
fic with a transit vehicle is a good idea.

—Laurel Wentworth, City of Portland,
Office of Transportation Planning

I don’t believe that the bulb-outs negatively impact traffic
in this situation because of the high volume of pedestrians.
The curb extensions make the environment safer for the
pedestrians. I think that the situation with the buses now is
safer than before as well.

—Don Coville, Transportation Engineer, City of Portland

NW 23rd Avenue is a bustling neighborhood commercial
street in the heart of the most densely populated area in Port-
land, an area of both single family homes and high-rise resi-
dences. With ground level retail shops and restaurants, many
with apartments on upper floors, NW 23rd is a place to live
as well as a place to shop. The street is heavily used by pedes-
trians, and because the hilly terrain of the neighborhood lim-
its the number of through streets, it is a major transit and traf-
fic artery as well.

The motivation for adding curb extensions to three bus
stops along NW 23rd Avenue was to address problems with
pedestrian congestion and transit operations on this busy but
narrow street. Pedestrians walking along NW 23rd Avenue
were forced to navigate constricted sidewalks that also were

being used by waiting transit passengers. Sidewalks were
too narrow for placement of transit amenities, such as shel-
ters or benches, and even boarding and alighting were prob-
lematic because of sidewalk crowding. Cars frequently
parked illegally at bus stops so that buses could not pull out
of the lane of traffic to pick up and discharge passengers.
Intersections were also troublesome: the narrowness of the
street and the tendency of cars to park right up to the corner
and at bus stops reduced sight lines for vehicles passing
through the intersections.

The NW 23rd Avenue curb extension project (Figure 3-1)
was more than an experiment on the part of Tri-Met and
the city’s Office of Transportation, however. The project
evolved out of broader discussions within the city, and with
the community at large, regarding plans for the whole North-
west district and affecting all transportation modes.

The curb extension project has succeeded in better bal-
ancing the uses on the avenue, making it easier for transit ve-
hicles to pick up and drop off passengers, and reducing
pedestrian conflicts. At the same time, vehicle congestion has
not been increased and conflicts at intersections have been
reduced.

Project Goals

As one focus group participant stated, the intent of the NW
23rd Avenue project was “basically to provide the ingredi-
ents for lots of people to be out on the street and to feel com-
fortable being there.”

Specifically, the goals of the NW 23rd Avenue improve-
ment project were as follows:

« Make transit service more efficient by allowing buses to
stop in the travel lane;

« Reduce illegal parking at bus stops and increase parking
on the street;
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« Provide additional space and amenities for transit
patrons and reduce pedestrian-transit rider conflicts on
sidewalks (Figure 3-2); and

» Make street crossing distances safer and shorter thus
increasing the ability of pedestrians to see and be seen
by oncoming cars and buses.

And last, but not least, the objective was to accomplish these
improvements simply and inexpensively without major street
reconstruction.

Design and Planning Process

Although simple in principle, the NW 23rd Avenue curb
extension project took nearly 15 years to complete. Con-
ceived in 1978 as part of the Northwest Portland Transporta-
tion Study, the project was not officially approved until 1989,
partly because the idea was a new one and partly because of
an extensive (and protracted) community involvement
process.

Ten such street projects were included in the Northwest
Portland Transportation Study, some of which were com-
bined because of a lack of resources. The study, in which 90
neighborhood organizations participated, was precipitated by
the decision to withdraw a proposal for the construction of
two major freeways, making Portland the first city in the
nation to do so. This focused city energies on retrofitting
existing streets instead of on road expansion to improve their
function.

Each of the projects had a citizens advisory committee
composed of local residents, businesses, and other commu-
nity organizations. As is typical in Portland, the advisory
committee played an active role in planning the project to
make sure that broader issues of congestion, parking, and the
needs of businesses on the street were addressed.

The sidewalk extensions were finally designed in 1990 and
were completed in 1992.

Design Features and Strategies

NW 23rd Avenue has a 55-ft right-of-way, from building
front to building front. From curb to curb the street is 36 ft
wide, which includes one travel lane in each direction and a
lane of parking on each side. The sidewalk widths range from
8 to 10 ft.

As a first step toward reducing the amount of construction
required, bus stops were consolidated. Whereas buses used to
stop every two blocks, they now stop every three blocks. To
ensure that this change would not negatively affect ridership
and service provision, Tri-Met conducted pedestrian counts
and placed transit service at locations of highest potential use.
In the end, sidewalks were extended at only three inter-
sections along NW 23rd Avenue: at Irving, Flanders, and
Everett. Traffic impacts of the extensions are minimized,
because none of these intersections has a traffic signal.
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Figure 3-2.  The curb extensions along NW 23rd Avenue
in Portland, Oregon, provide room for transit shelters and
other pedestrian amenities while facilitating pedestrian
circulation (above). However, the design and arrangement
of amenities can discourage use of the extension by bus
riders (below).

Each extension is about 30 ft long (the distance between
the front and back doors of a standard bus) and runs the
width of a parking lane, adding about 8 to 10 ft to the side-
walk. Transit shelters with seating, phone booths, trash
receptacles, and news boxes were added to the bus stops at
these intersections. Because the extensions replaced bus lay-
by zones, two parking spaces were actually gained because
buses no longer need the extra room to pull in and out of the
curbside lane.

To contain costs and minimize disruption to the street, the
contour of the existing sidewalk slope was simply extended
into the street, so that the curb is actually minimized.

Impacts and Assessment

The overall consensus about the curb extension initiative
is that it appears to be working well and has been well
received by pedestrians as well as motorists. Motorists now
experience better visibility, 65 percent of transit passengers
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surveyed rated sidewalks widths as “good,” and bus drivers
reported that they are more likely to stop for pedestrians
waiting on the extensions rather than on the street because
they are more visible.

Transit Impacts

Before the project was constructed, the No. 15 buses on
NW 23rd Avenue rarely pulled completely up to the curb
(out of the moving lane) not only because it was difficult to
pull back into traffic but also because cars invariably were
parked at the bus stop. As a result, passengers often were
forced to step off the curb and board the bus between or in
front of parked cars.

The 30-ft curb extensions at Flanders, Irving, and Everett
are long enough to enable passengers alighting through either
the front or back doors to reach the sidewalks. Unfortunately,
the bus does not always pull up far enough along the exten-
sion to allow this because some of the extensions have
become cluttered and the driver must stop precisely. Other-
wise, bus doors are blocked by news boxes, telephones, and
the bus shelters themselves (which have a solid glass wall
facing the street). Curb extensions on the outbound side of
the street (where passengers coming from downtown alight)
have no amenities at all; at these stops, drivers are able to pull
up all the way but the stops are less comfortable for waiting
passengers.

Bus drivers generally like the extensions, however, partic-
ularly for passengers in wheelchairs. Before the extensions,
passengers with disabilities had to be discharged directly into
the street or next to or between parked cars. All passengers
had to struggle to get around the cars and up onto the curb.
Now passengers in wheelchairs as well as passengers on foot
can board and alight directly from and onto the curb.

The extensions have not significantly affected travel times
for buses on the street because the difference of half-pulling
into a lay-by and stopping at an extension is not that signifi-
cant. Ridership data show a 19 percent increase in ridership
on the No. 5 line between 1994 and 1995, although this fol-
lows a dip of about the same percentage in 1991.

Traffic Impacts

NW 23rd Avenue is a busy street. About 12,000 cars travel
along it every day; traffic is heaviest during the evening rush
hour. Traffic volumes on NW 23rd Avenue have remained
relatively constant over the past 10 years, but the directional
split has changed somewhat. In 1987, there were about 4,000
cars traveling northbound and 8,380 traveling southbound.
By 1993, the number had increased to 6,500 northbound and
decreased to 6,000 southbound.

Slowing automobile traffic was not one of the goals of the
project because it already travels fairly slowly even at non-
peak hours. A study conducted in June 1995, 3 years after the

curb extensions were constructed, showed that 85 percent of
southbound cars on NW 23rd Avenue traveled at 22 mph in
a 20-mph zone, with most traveling between 23 and 28 mph.
(This is close to an ideal range for traffic-calming standards;
in Europe, the goal is 20 mph). Although 25 percent of cars
exceeded the speed limit, none went faster than 37 mph.

However, perceptions of people on the street are quite dif-
ferent: 59 percent of transit riders surveyed believed that cars
drove too fast, as did 47 percent of merchants and 39 percent
of pedestrians surveyed. This may be because of the large
volume of traffic rather than its speed.

Because extensions are located at intersections without
signals, potential delays to vehicles forced to wait for buses
to load/unload and for the signal to change are reduced. At
the same time, a loading bus naturally slows traffic behind it.
A rhythm is created by alternating intersections: one with
traffic lights, the next with a bus stop, and so on. This helps
to regulate traffic flow and to control traffic speed. However,
because the bus runs only every 9 to 12 min, the effect is
intermittent.

It is also important to emphasize that because buses load
more quickly from the extensions, delays to automobiles are
also minimized. Indeed, there is more congestion at the traf-
fic lights than at the bus stops. During peak periods, many
cars do not get through intersections during one light cycle,
even when there is no bus present. Also, although buses add
some congestion to the area, they carry many people who
otherwise might be in cars.

One of the major traffic problems facing NW 23rd Avenue
before the extensions was illegal passing; cars caught behind
aloading bus would pull out around or turn in front of it. Ille-
gal passing and turning in front of loading buses has been
curtailed because the bus now stops squarely in the middle of
the lane; some drivers still try to get around them but it hap-
pens less often (Figure 3-3). Illegal parking at bus stops has
also been greatly reduced.

Pedestrian Impacts

The extensions have alleviated but not totally eliminated
sidewalk conflicts. This is because the design and arrange-
ment of amenities on the extension—including bus shelters
with their open side facing the sidewalk—do not encourage
people to wait on the extension. Indeed, the only bench is
inside the shelter. As a result, many people still wait on the
sidewalk.

The relatively slow speed of traffic, the degree of conges-
tion, and the narrow street (made even narrower by the exten-
sions) make it easy for pedestrians to cross the street. Cross-
ing against the light and jaywalking between intersections is
quite common and is, in some ways, an indication of the rel-
ative comfort of the street. The parking lanes also act as
buffers between traffic and pedestrians. Over 75 percent of
merchants, transit riders, and pedestrians surveyed agreed
that NW 23rd Avenue is a pleasant place to walk.
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Figure 3-3.  Curb extensions were added to NW 23rd
Avenue to reduce illegal passing of loading buses by cars
(above). Although the extensions are the length of a full-
sized bus, when transit amenities block the sidewalk many
drivers do not pull up all the way, which forces alighting
passengers to disembark into the street (below).

Nearly 46 percent of pedestrians surveyed, however,
reported that they thought it was difficult to cross NW 23rd
Avenue. There could be several reasons for this perception.
Currently, the only crosswalks on the street are located at sig-
nalized intersections, which forces pedestrians to jaywalk (or
to think that they are jaywalking) even when they are cross-
ing at an intersection. Many survey respondents also com-
mented that they believed there was too much traffic on the
street, and, as noted above, that traffic was too fast. These
perceptions about vehicle impact show that more needs to be
done to address pedestrian convenience in crossing the street
and that additional traffic-calming measures may need to be
introduced.

Economic Impacts

NW 23rd Avenue is becoming an even more vital retail cor-
ridor: the number of upscale shops has doubled and now
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includes restaurants, coffee bars, bookstores, pubs, and gour-
met kitchen and designer clothing stores. Nearly one-third of
businesses on the street have opened in the past 5 years. Re-
cently, Pottery Barn moved into an old bank building; it is pos-
sible that more chains stores will move into the area, adding
to the many locally owned establishments. Of businesses sur-
veyed, 54 percent rated the strect as an excellent place to do
business and 43 percent said it was “good.” Although the side-
walk extensions did little to cause these trends, they make it
safer and easier for people to use the street.

Businesses also view transit as a positive element. Of mer-
chants surveyed, 45 percent agreed that transit contributed
specifically to their business and 57 percent reported that
transit was “important” to the overall area as a place to do
business.

Costs

The cost of the 12 curb extensions was $325,000. Some of
the moneys came from interstate transit dollars diverted from
highway projects to street-enhancement efforts under the
Intermodal Surface Transportation Efficiency Act of 1991
(ISTEA) legislation. The city funded its 15 percent share
(ISTEA match) from gas taxes.

Conclusions

The bus stop extensions on NW 23rd Avenue are a small
project conceived and implemented within a larger context of
improving transportation options and the livability of the city
of Portland. This overall vision, which is shared by the city
and the transit agency, represents a crucial partnership that
has given Portland its deserved reputation as a transportation
innovator and a city that sets the standard for others dealing
with the challenges of shaping urban growth. In this way, the
NW 23rd Avenue project belongs not simply to the transit
agency or the neighborhood but to the city as a whole.

Next Steps

Other transit improvements are being considered for the
corridor as a whole. These include service improvements
such as trolleys and circulators serving this location.

Tri-Met would like to introduce bulb-outs on the side
streets and to move some of the amenities to that side of the
extension, also serving to shorten pedestrian crossings. Tri-
Met is now trying to implement Americans with Disabilities
Act (ADA) requirements that both bus doors open onto the
curb extension and that transit shelters be placed between
the doors.

To improve transit efficiency, the city is also studying the
feasibility of a comprehensive TPS program throughout the
city of Portland. This program is focusing mainly on bus stop
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Figure 3-4. Main Street, Rochester, New York.

location and on prioritizing signals for buses, but future side-
walk extensions zre anticipated as well.

Lessons Learned

« The project is simple but not as simple as it looks. Still,
it is more economical and faster to implement than other
major capital projects.

« The viability of this approach for other streets depends
on many factors: current vehicle use, frequency of
buses, number of transit riders and pedestrian usage, and
cost of construction all need to be considered before pro-
ceeding.

« Consider not just the extension but the size and arrange-
ment of amenities on it, as this will influence how and
whether waiting bus passengers actually use it.

M CASE STUDY 3-2: MAIN STREET,
ROCHESTER, NEW YORK

The Main Street project instilled pride in the commu-
nity . . . it began to change attitudes towards and the feel of
downtown and increased the level of safety of people down-
fown.

—William Evans, Director of Evaluation and Develop-
ment, Rochester-Genesee Regional Transportation Authority

Home to major corporations like Kodak and Xerox as well
as renowned cultural institutions like Eastman Theater,
downtown Rochester is a primary economic center for the
city, with some 40,000 employees commuting there daily.
The importance of Main Street as the city’s historic retail dis-
trict has diminished in recent years, as department stores
have closed and retail business has moved to suburban loca-
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tions. Main Street’s role as a major transit hub, however, has
increased, as nearly all bus routes in the city converge there
(Figure 3-4). In addition to serving as a downtown destina-
tion, Main Street is also a transfer point for thousands of rid-
ers daily.

The primary motivation for redesigning Rochester’s Main
Street was to alleviate sidewalk congestion (Figure 3-5),
which was negatively affecting area businesses and the qual-
ity of Main Street as a place to shop, walk, catch the bus, and
work. The sidewalks along Main Street simply were not wide
enough to accommodate the volume of transit users walking
to and waiting for buses as well as the large number of pedes-
trians in the downtown area. Lacking adequate shelter as
well, bus patrons often sought protection from the weather
under store awnings and in business entranceways.

Figure 3-5. In the late 1980s, Rochester’s Main
Street was narrowed to four lanes, which provided
room for widened sidewalks and extensive streetscape
enhancements.



The original concept for Main Street was a transit mall with
covered sidewalks, a solution deemed both too costly and,
after visits to other cities with transit malls, inappropriate for
a street with a still vital retail business. Instead, the city of
Rochester and the Rochester-Genesee Regional Transporta-
tion Authority (R-GRTA)—working in partnership with the
business community—adopted a plan to take advantage of the
wide, underutilized street. Elaborate bus waiting areas and
other pedestrian amenities were located on widened side-
walks, with the street kept open to private cars and commer-
cial vehicles. Transit efficiency was addressed by making the
two curb lanes for buses and right turns only; normal traffic
was restricted to the two central lanes (Figure 3-6).

The project has greatly improved transit operations and the
pedestrian environment, although pedestrian conflict areas
persist where traffic engineers did not allow sidewalks to be
widened (or where they could not be widened). Vehicular
congestion is virtually nonexistent, in part because a bypass
system around Main Street was also developed with the proj-
ect. Unfortunately, shortly after the project was completed
both downtown department stores closed, which precipitated
a downward commercial spiral that continues today. Still, the
project is a great source of community pride as witnessed by
its rigorous maintenance, lack of vandalism, and improved
rating by transit passengers. More importantly, the project
sets the stage for the city’s future economic revitalization and
redevelopment.

Project Goals

The goal of the Main Street Pedestrian and Transit
Improvement Project was, initially, to reduce pedestrian con-
flicts at bus stops and provide adequate sheltered waiting
areas for peak-hour transit passengers who, for lack of an
alternative, leaned against buildings and blocked store fronts
and entranceways.

Other goals included the following:

+ Correcting the imbalance between space provided for
pedestrians and space dedicated to vehicles—pedestrian
traffic was considered to be more important to the eco-
nomic health of the street than vehicular traffic, yet it
was afforded less room;

e Improving Main Street’s underground infrastructure
(which included decaying building vaults under side-
walks) as well as its physical appearance;

» Improving amenities for pedestrians and for transit
patrons waiting for the bus;

« Improving the perception of safety and actual safety for

passengers and pedestrians in the downtown area and

making the area generally more “user friendly;”

Diverting traffic onto a bypass loop to reduce Main

Street’s role as a traffic artery; and

+ Creating a plaza on Main Street to serve as a gathering
place and event venue.
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Design and Planning Process

The Main Street Transit and Pedestrian Improvement
Project began in 1976 as part of a downtown master plan
completed that year. Included in the plan was a recommen-
dation for formation of a downtown development group, the
Rochester Downtown Development Corporation (RDDC),
and an extensive series of public and private improvements
to Main Street. By the early 1980s, implementation of the
plan was under way, with a new convention center, hotels,
and office structures under construction.

In 1978, the city of Rochester asked the transit authority
for a concept plan outlining how transit should serve and be
integrated into the downtown area. The initial plan called for
a transit-only mall flanked by covered sidewalks extending
for blocks on both sides of the street; the local business com-
munity reacted strongly against this plan. This input from the
business community, and the ensuing dialogue about the
future of transit in Rochester that it engendered, led to devel-
opment of a more refined planning and engineering process
and, ultimately, the concept for street and pedestrian im-
provements. All agreed that transit service should remain
centrally located (on Main Street) and were in favor of pedes-
trian improvements to solve congestion at stops. Wider side-
walks, for example, would allow free movement of passersby
and provide adequately for the large groups of waiting pas-
sengers huddled against buildings. These improvements
were constructed between 1987 and 1989.

Design Features and Strategies

Rochester’s Main Street has maintained its mixed-use
character but with greatly augmented pedestrian amenities
and improved transit service. The street redesign involved
reducing the roadway from six lanes to four; the additional
lane on either side of the street was turned into expanded

Figure 3-6. The dedicated bus-only curb lane is identified
by signage at each intersection.
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sidewalk space. Local car access continues to be allowed, but
through traffic is encouraged to use bypass streets.

The R-GRTA established that, according to their counts,
there was not enough traffic on Main Street to support or
necessitate six lanes of traffic. Parallel street work was done
at the same time as the Main Street improvements, creating
a bypass that easily absorbed the traffic from Main Street.
This made it possible to transform Main Street into a 50-ft-
wide, four-lane street with two dedicated curbside bus-only
lanes (also used for right turns) and two moving vehicle
lanes, with left-turn lanes at key intersections. Sidewalks
were widened to provide more space for pedestrian circula-
tion and amenities, including elaborate heated transit shel-
ters, trees and planters, improved lighting, and benches.

Located along the sidewalks are 19 heated glass and gran-
ite frame shelters, which serve about 40 bus routes. The
largest of these is 40 ft wide by 100 ft long, serving the trans-
fer area at Main and Clinton Streets. Unfortunately, side-
walks at intersecting streets to Main were not widened and,
therefore, less claborate shelters were constructed.

A key component to the project was the agreement of the
Main Street business community to form a benefit assess-
ment district for Main Street that would fund maintenance
and capital repairs for the entire project. Fees are based on
proximity to and building frontage along Main Street and
cover daily cleaning of all of the amenities, litter removal,
and flower plantings. In addition, local companies have made
private contributions to the project: Bausch and Lomb com-
missioned an artist to create a custom railing for the Main
Street Bridge where it crosses the Genesee River.

Impacts and Assessment
Transit Impacts

There is no question that the Main Street improvements
have made transit service more efficient and comfortable for
Rochester’s transit patrons. Surveys conducted for this study
were compared with passenger and pedestrian surveys con-
ducted in 1983 as part of the planning for the original Main
Street redesign. At that time (before construction began),
only 45 percent of passengers rated bus frequency and ser-
vice reliability as good or excellent (up by 17 percent in
1996). Waiting conditions at bus stops were considered to be
good or excellent by only 29 percent of passengers (up by
18 percent in 1996), and only 44 percent considered drivers
to be very courteous (up 22 percent in 1996). In 1983, 60 per-
cent of transit riders said that the proximity of bus stops to
downtown destinations was good or excellent; this number
increased to 78 percent in 1996.

The bus lanes have improved transit efficiency, as they
allow buses to remain in the curb lane—without having
to pull in and out of traffic to pick up or discharge passen-
gers. Although the bus lane generally works well, there are
frequent incursions by delivery vehicles and cars picking

people up in front of Main Street buildings. The bus-only
lanes are not adequately demarcated: there is a small sign
attached to the mast arm of the overhead traffic signal, but
there are no painted diamonds in the lane and there is no
double white separating line. The once rigorous enforce-
ment of bus-only traffic is now erratic.

Before construction, the R-GRTA was criticized for pla-
tooning buses in long lines along Main Street to facilitate the
transferring of passengers (Figure 3-7). Today, the platoons
have been largely eliminated during the day without nega-
tively affecting passenger service. During the evening, how-
ever, the transit lane is used by buses for parking and layover
with as many as 15 buses lined up along each side of Main
Street. This poses problems for police, who cannot see the
sidewalks because the buses block the view. It is also intim-
idating for pedestrians.

Pedestrian Impacts

With wider sidewalks and bus patrons given adequate
space, it is easier for people to walk along Main Street. How-
ever, compared with the other case studies, this street rated
lowest as “a pleasant place to walk.” This probably is due to
the loss of retail business in the area and the many empty
storefronts that line the street. Also, although 73 percent of
pedestrians and merchants agreed that Main Street was easy
to cross, only 53 percent of transit riders, many of whom
have to cross Main Street to make their transfers, agreed.

Pedestrian-transit rider conflicts persist, however, but
mainly on side streets such as Clinton and St. Paul, where the
sidewalk width was constrained by the number of travel lanes
determined by the city’s traffic engineers to be necessary at the
time. At these heavily used stops, the sidewalks have not been
widened and smaller transit shelters without seating are pro-
vided, which do not work as well for passengers as do the full-

Figure 3-7.  Before the Main Street improvements, buses
lined up to facilitate passenger transfers.



sized shelters. Pedestrians must filter through the transit shel-
ters to walk along the strect. At these bus stops, only 47 per-
cent of transit passengers surveyed rated the ease of walking
to the stop as good compared with 69 percent of patrons who
waited on the widened sidewalks along Main Street. They also
rated the overall waiting conditions at the shelters on Clinton
and St. Paul Streets lower; only 29 percent said that conditions
were good compared with 60 percent of patrons who used the
shelters on Main Street (Figure 3-8).

Traffic Impacts

Traffic volume reductions on Main Street happened
immediately once driving patterns changed because of the
street’s reconfiguration. For example, daily volumes on Main
Street east of South Avenue in July 1981 were 19,723. In
May 1989, after construction was completed, the number
plummeted to 8843. On Main Street east of Exchange Street,
daily automobile volumes were 19,990 in May 1985 (before
construction) and dropped to 14,927 by July 1991 (2 years
after construction).

However, volumes have increased over time. Daily traffic
volumes on Main Street east of South Avenue reached
12,219 by July 1991 and those on Main Street at Exchange
Street were back up to 16,612 by 1995. Many drivers found
that Main Street, with fewer cars traveling along it, was faster
to use than the bypass street. Still, volumes are significantly
lower than before the Main Street improvements and bypass
loop were introduced.

In addition, there have been other benefits. The number of
bus-bus collisions has decreased dramatically and there are
fewer collisions overall. The police and fire departments had
feared that the plan would reduce travel lanes to the extent
that there would not be room to transport emergency equip-
ment but this problem never occurred.

Economic Impacts

The majority (54 percent) of Main Street merchants
surveyed have been in their present location for at least
6 years—since completion of construction. They were evenly
divided on whether Main Street was a good or a fair place to
do business (36 percent each). Eighty percent said that more
than one-half of their customers walk or take transit to their
business. Not surprisingly, 46 percent rated transit service as
very important to their business and 55 percent rated it as
important to the overall area as a place to do business.

The project generally has achieved the goal of providing
enough space for people to wait for buses so that they no
longer block storefronts. During the redesign, however, one
very heavily used bus stop was divided into two separate
stops. Unfortunately, most transit riders relocated to only one
of these stops, which is too small to handle the volume of
passengers who use it. Observations showed that only 50 per-
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Figure 3-8.  After the improvements, widened sidewalks
and transit shelters now provide areas for passengers to
wait.

cent of patrons waited within the designated bus waiting area
(shelter and adjacent benches); the other 50 percent waited in
front of the adjacent storefront and entranceway. One restau-
rant claimed that this was the main reason it closed, and the
manager of the adjacent drug store reports declining sales
despite improvements to store operation and design.

Although a better balance between pedestrians and ve-
hicles has been achieved, the Main Street project has not
lived up to broader expectations of economic development.
The two major downtown department stores closed shortly
after construction ended and many storefronts are vacant,
despite the opening of a new hotel and convention center.
This change in the character of the street is not directly
attributable to the street design (though some blame the
disruption caused by construction). One department store
was acquired by another chain store that subsequently
closed. The building where this department store was
located has taken on new life, however, and is now being
used as the downtown campus of a community college. At
the same time, the public-private partnership that initiated
the Main Street project went on with revitalization efforts
in other parts of the city, and today the partnership recog-
nizes the need to refocus energy and investment on Main
Street.

Costs

The project was funded largely with federal and state
assistance; in 1984, $18.5 million in grants were given to the
city for construction and implementation of the project.
Rochester also received a block grant (now Section 9 formula
aid), and Section 3 discretionary money was committed by
the FTA. The project qualified for this scarce FTA money
because it had bipartisan and public/private support.
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Conclusions

Rochester’s Main Street now provides a much improved
environment for transit riders and pedestrians. This renewal
has been achieved without negatively affecting antomobile
traffic and it has made transit operations more efficient. Still,
problems with specific bus stop locations remain and need to
be addressed. Moreover, a new revitalization strategy is
required to build upon the success of Main Street and take
advantage of the attractive setting that has been created.

Next Steps

Proposed next steps being discussed by the city and by
R-GRTA for Main Street include the following:

o Revisit and fine-tune all the circulation issues. For
example, turns on and off Main Street are tolerable after
hours but are more difficult during rush hours.

» Rethink use of the bus lane during off-peak hours.
Experiment with allowing on-street parking on Main
Street after 7 p.m. and on weekends to attract people
downtown to dine, go to the theater, and shop.

 Redesign problem bus stops—changing transit opera-
tions and widening sidewalks, if possible, to alleviate
congestion—or relocate bus stops to more appropriate
places.

« Develop a revitalization plan to redevelop vacant and
underutilized buildings on Main Street.

Lessons Learned

« Do not close a street to cars. Instead, provide a mix of
transit and vehicle use.

« Integrate planning with other planning efforts. Signifi-
cant downtown developments that would tie in with
Main Street did not occur after construction.

« If you are not prepared to maintain it, do not do it. If
community expectations have been raised to a higher
level and you do not keep it up, the community begins
to lose respect.

o Make it a community effort. Cooperation of business
and government is important to the success of any
project.

B CASE STUDY 3-3: UPPER MARKET
STREET, SAN FRANCISCO, CALIFORNIA

You need to consider the balance of traffic, transit and
pedestrians. The lesson is if you exclude one of those ele-
ments from a community, or you put it in the wrong place,
or you give too much turf to one mode or another, you'll
have a problem. But if you get the right balance, you’ll be
successful.

—Focus group participant

Market Street has always been San Francisco’s main street
as well as its transit spine. At its westernmost end lies the
Castro District, one of the city’s more vibrant and diverse
neighborhoods. The street is lined with restaurants, bars,
cafes, and shops offering everything from body piercing to
antiques. Like NW 23rd Avenue in Portland, the street has
human-scaled architecture—and high traffic volumes and
transit usage. Unlike NW 23rd Avenue, however, the street
is very wide.

In the 1970s, Upper Market (the section of Market Street
above Van Ness) was “beautified” with new sidewalks,
historic-style street lamps, street trees, and transit shelters for
trolley coaches after the Bay Area Rapid Transit (BART)
system and the MUNI subway were constructed underneath.
The street remained a wide thoroughfare dominated by auto-
mobiles, however, with a narrow median ringed by a chain-
link fence to prevent jaywalking. In 1983, a nonprofit group
that collects and restores vintage streetcars from around the
world began hosting an annual streetcar festival in conjunc-
tion with San Francisco Municipal Railway (MUNI), which
featured restored streetcar service on Market Street’s deteri-
orated track. The festivals became increasingly popular over
the years and inspired the idea of permanently restoring
streetcar service to Market Street.

The Market Street Transit Thoroughfare project, as it is
known, combined development of the streetcar right-of-way
with additional pedestrian and traffic improvements. Presi-
dential Conference Committee (PCC) streetcars, purchased
primarily from Philadelphia and restored by MUNI, now
travel in a mixed-traffic lane along a newly rebuilt Upper
Market Street, which also features a bike lane and a median
planted with Canary Island palm trees. Completed in 1995,
the F Line extends to Lower Market Street and will eventu-
ally continue to Fisherman’s Wharf along the Embarcadero.

Today, Upper Market Street helps to knit the neighbor-
hood together. The streetcars have become, in a very short
period, a beloved community institution as well as viable and
successful transit vehicles. Although some pedestrian con-
flicts at intersections remain and more could be done to calm
traffic, the project represents a shift away from automobile-
dominated thinking, which is integral to the city of San Fran-
cisco’s “transit first” policy.

Project Goals

The Upper Market Street project was not a single project
driven by a single planning process or goal. Rather, the street
was redesigned incrementally over time, building on earlier
decisions and through continued negotiations over the con-
figuration, function, and balance of uses appropriate for such
an important transportation artery.

In the 1960s, the goal was to remove transit from the
street and to provide more space for automobile use. This
vision was held until the early 1970s when Market Street
was radically redesigned to make way for the regional



heavy-rail system (BART). All light-rail transit was relo-
cated underground along with BART, which freed up the
street for automobiles.

In 1973, this “automobile-only” approach was replaced by
a “transit first” policy that gives public transit priority over
automobiles on city streets. This signaled the start of the
incremental reclaiming of Market Street by transit—first
with buses and trolley coaches and most recently with the
F Line streetcars. Meanwhile, underground transit alone,
although faster, was not able to keep up with the transit
demand or to adequately serve local destinations. Building
on the success of the historic streetcar festivals and recog-
nizing the need to relieve overcrowding on the subway and
cable car systems, the San Francisco Municipal Railway
decided to restore the existing right-of-way and create the
new F Line streetcar line.

This initiative, which necessitated rebuilding the street to
accommodate the streetcars, was able to address other goals
as well. At the outset of the project, the community voiced a
desire to make the street more attractive, by upgrading the
street median, and to create a new image for the distinctive
Castro District. Area businesses promoted the idea of a
median as a means of tying the two sides of the street
together to create a unified retail presence, strengthen local
businesses, and facilitate pedestrian crossing (and shopping).
The city wanted to use the project to enhance traffic effi-
ciency, particularly at key congested intersections, and cer-
tainly did not want the introduction of streetcars in any way
to disrupt traffic flow or diminish traffic capacity. Adding to
the final complexity of the project was the desire of bicycle
advocates to create designated bike priority on the street.

Except for the introduction of a median to help facilitate
pedestrian crossing and access to transit islands, the Market
Street project did not have explicit pedestrian goals in mind,
in part because the beautification program that took place in
the 1970s was presumed already to have addressed these con-
cerns. In fact, only minimal changes to the sidewalks were
made during construction of the F Line. Also, although the
project was part of a general revitalization strategy for the
Castro District (“to improve Market Street”), there was no
community-based strategy for guiding the development of
the street or for sustaining its economic vitality during and
after construction.

Design and Planning Process

By the time the F Line project came along, earlier projects,
which continued to favor cars over transit, already were in
place. For example, gas stations and supermarkets built as
part of redevelopment efforts in the 1960s were geared
toward the convenience of the automobile; these design fea-
tures, coupled with their prominent corner locations, con-
tinue to inject elements of suburban sprawl into this fairly
dense urban area.
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During the long process of designing the F Line, a veri-
table battle was waged over the mix of uses on the street; the
balancing of these uses; and the apportioning of street space,
lane widths, and median size. In fact, apportioning the street
literally came down to a matter of inches. At the beginning,
one faction argued for a designated transit lane and a single
traffic lane in both directions. The community wanted two
moving travel lanes in each direction, whereas the city’s
Department of Public Works (DPW) wanted three. Friendly
tension existed as well between MUNI and city traffic engi-
neers, with the former interested in making transit work bet-
ter and the latter concerned with making automobile traffic
flow more smoothly. The resulting plan represents a com-
promise of all these divergent interests.

Those involved in the design of Upper Market Street
included the Mayor’s Advisory Committee on Upper Market
Street, DPW, community groups, including a coalition of
bicycle advocates, the San Francisco Municipal Railway
(MUNI), and area merchants. In the mid-1980s, during the
conceptual design stage, MUNI invited the community to
participate in discussions about the F Line alignment, loca-
tion of stops, and the terminus. Public comments were
included in the recommendations finally approved by the
city’s Public Utilities Commission (of which MUNI was a
part at the time of this project).

During the design and construction process, MUNI met
with merchants and worked with them on traffic rerouting
strategies that would mitigate the effect of construction on
their businesses. MUNI staff attended the merchant group’s
monthly meetings to update them on construction progress and
to help resolve problems. MUNI representatives also attended
separate meetings with area residents who were concerned
about the noise and vibration of the streetcars. Other types of
outreach programs mounted by MUNI included publishing a
newsletter and brochures. When the palm trees were installed
and the central medians were planted, a palm tree celebration
was held to show that progress was being made.

Design Features and Strategies

The final scheme for Upper Market Street (Figure 3-9)
includes the following:

o Two 11-ft moving lanes—one of which is shared with
streetcars;

o A 10-ft parking lane;

» A 6-ft-wide bicycle lane between the parking and ve-
hicle lanes, which tapers at intersections with boarding
islands so that cyclists rejoin traffic as they travel
through the intersection;

 Boarding islands for transit riders; and

» A landscaped median with 20-ft-tall Canary Island
palms and specially designed pavers that make jay-
walking difficult.
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Figure 3-9. Upper Market Street, San Francisco, California.

Today, seven transit routes serve Upper Market Street,
composed of streetcars and rubber-tired electric trolley
coaches and with MUNI subway trains running underneath
the street. Benches, trees, and widened sidewalks built in the
1970s remained unchanged. However, bright-blue light
poles, called “path of gold” poles, which historically held up
the trolley wires, were reinstalled along the length of Market
Street.

Boarding islands were designed to be wheelchair acces-
sible and feature a permanently installed ramp to raise pas-
sengers to the height of the streetcar. Some boarding islands
are outfitted with leaning rails, simple shelters, and flip-down
seats; others have only leaning rails. In addition, plaques
with poetry were commissioned by the San Francisco Art
Commission and are embedded in boarding islands all along
Market Street.

A simple, transit-priority signalization system was intro-
duced that is geared to the speed of streetcars (Figure 3-10).
Streetcars reach the intersection as the light turns red, which
allows passengers to board and alight during the red phase of
the traffic signal. A 10-mph zone was established in the areas
adjacent to the transit islands (to be in force when streetcars
are stopped at the island).

Impacts and Assessment

It generally is agreed that the Market Street Transit
Thoroughfare Project improved the character of Upper
Market Street, bestowed a “sense of wholeness” to the street
by bringing both sides of the street together, and unified
diverse aesthetic and design elements. The palm trees and
median treatments, although initially controversial, ulti-
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Figure 3-10.  The transit signal priority system on Upper
Market Street allows for passenger boarding during the red
cycle of the traffic light (above), while causing litile delay
fo cars traveling in the shared transit lane (below).



An overview of Upper Market Street shows
how the street is distributed among uses.

Figure 3-11.

mately have been well received; the street’s appearance has
been greatly improved and the streetcars are widely praised
(Figure 3-11).

Transit Impacts

The improvements have helped establish a priority for
transit and the historic streetcars, which has given transit a
stronger presence in the area. The F Line streetcars have
enormous visibility and function efficiently. Ridership on the
F Line has nearly doubled (from 5000 to 9000 per day) com-
pared with the previous trolley coach that served the same
route. In addition, nearly all passengers surveyed at the
F Line stop adjacent to the Castro Street MUNI subway
entrance who had a choice of taking the F Line or the MUNI
subway reported choosing the F line over the subway
because the streetcar was more comfortable, less crowded,
and more charming. Finally, 75 percent of pedestrians sur-
veyed said having streetcar service and stops on Upper Mar-
ket Street makes them more likely to take transit, and 20 per-
cent of those surveyed had used the streetcar to reach the
street that day.

Participants in focus group discussions stated that the
streetcars “make them happy,” “are darling,” and F Line
drivers are among “the most courteous in the city.”
Patrons in wheelchairs like the F line as well because the
streetcars are easily accessible: the portable folding metal
bridge that drivers store behind their seats provides easy
access from the median’s handicapped ramps onto and off
of the streetcar.

Although the transit boarding islands are functional, few
offer amenities such as seating and shelters, and focus group
participants commented that these amenities “appeared to
have been selected out of a catalogue rather than chosen to
complement the historic streetcars and streetscape design.”
Furthermore, the leaning rails are too high for comfortable
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leaning. Of passengers surveyed at F Line stops at Noe,
Castro, Church, and Sanchez, 67 percent rated their transit
stop “good” for overall attractiveness, but only 43 percent
gave a “good” rating for overall comfort. Fully one-half of
respondents questioned wanted improved shelters with walls
and roof’s as well as route maps and schedules at transit stops.

Although 67 percent of passengers surveyed agreed that it
was easy to walk to the boarding islands, focus group partic-
ipants complained that the intersections at streetcar stops are
hazardous (Figure 3-12). This may be because transit riders
do not always wait for the “walk” signal to exit the island,
especially if they are headed for the nearest sidewalk, and
because the 10-mph zone at transit islands is neither enforced
nor observed (Figure 3-13).

Traffic Impacts

Market Street is a major traffic artery. In May 1990,
21,834 cars traveled daily (over a 24-hour period) westbound
on Market Street and 17,757 vehicles traveled eastbound. In
September 1994, this number had fallen to 15,399 vehicles
westbound and 16,584 vehicles eastbound on a daily basis. It
is difficult to assess the effect of the project on traffic, in part
because closing of the central freeway after the 1989 earth-
quake changed people’s driving patterns and, in part, because
data for the years after opening of the F Line (late 1995 to the
present) are not yet available.

In general, however, the shared vehicle-transit lane works
well, because transit vehicle volumes are low and traffic sig-
nals are timed to the streetcar, which minimizes delays to
automobiles. There appears to be very little congestion at any
time, with most cars getting through the intersection on one
signal and with the streetcars generally moving at the same
speed as the cars (25 to 30 mph).

Because the 10-mph posted speed limit (in effect when
a streetcar is actually stopped at a boarding island) is

Figure 3-12.  Pedestrians do not feel that the street is easy
to cross, even with the addition of a landscaped median.
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Figure 3-13.  Enforcement of traffic rules on Upper
Market Street is lacking, which makes the street work less
effectively for pedestrians and transit passengers.

neither observed nor enforced, a hazardous situation is cre-
ated for transit riders. Impact barriers at the end of the
islands were installed as an extra safety measure; the fre-
quency with which these are hit suggests that additional
measures are needed to reduce speeds at these points.
There also have been a number of automobile-streetcar
collisions.

Finally, the design of the bike lane has had some un-
expected effects on the street. The width of the bicycle
lane (6 ft) adjacent to the parking lanes (10 ft) provides suf-
ficient room for cars to double-park without affecting the
moving traffic lane. Trucks also unload and load in the bi-
cycle lane, which also blocks it for cyclists (Figure 3-14).

Pedestrian Impacts

The previous street beautification efforts and sidewalk
designs dating from the 1970s did not adequately address
pedestrian crossing issues. As a result, the project has been
less successful with regard to pedestrian orientation, and the
general sense is that the automobile is still dominant,
although not as much as it was before the project was con-
structed. Almost 50 percent of people surveyed, including
pedestrians, transit passengers, and area merchants, thought
that cars drive too fast. In addition, 20 percent of all accidents
that occurred along Upper Market Street between 1986 and
1995 involved pedestrians.

Intersections are especially problematic. They are difficult
to cross because they are wide and in some cases lack cross-
walks or the crosswalks are indirect, which encourages jay-
walking. Vehicular turning movements where several streets
converge also can be confusing to pedestrians. Only thirty-
three percent of pedestrians surveyed said that Upper Market
Street is easy to cross.

Traffic signals have long intervals, forcing pedestrians
to wait over a minute before crossing the street. The pedes-
trian crossing signals across Market Street at both Noe and
Castro provide a 15-second “walk” signal with a solid
“don’t walk” signal for a full 45 and 65 seconds at each
intersection, respectively. The average pedestrian cannot
make it across the street in 15 seconds. Although an addi-
tional 30 seconds is provided to complete the trip during
the flashing “don’t walk,” pedestrians are psychologically
hurried and given the message that they might not make it
across the street before the light changes. The median pro-
vides a refuge but the intersection would be more effective
with a longer light cycle for pedestrians.

At 15 feet, the sidewalks along Upper Market Street
are just wide enough for a modest amount of seating, dis-
plays, and other amenities; they are not wide enough for
outdoor cafes, which undoubtedly would be popular in the
neighborhood and would help enliven the street for pedes-
trians even more. Still, the colorful and attractive store-
fronts and vibrant street life contribute to the opinion held
by 70 percent of all pedestrians, merchants, and transit rid-
ers surveyed that Upper Market Street is a pleasant place
to walk.

Economic Impacts

The Castro District on Upper Market Street is home to
scores of restaurants and specialty shops and is one of the
more successful retail districts in the city. The construction
process, designed to be incremental to reduce impacts,
took its toll on area business, however. Only 5 percent of
businesses surveyed have been in the same location for 6 to
10 years, and 31 percent have moved in the past 1 to 5 years
(after construction). Working on one block at a time meant

Figure 3-14. Here a double-parked car blocks the bike
lane.



that disruption was localized but in the end, construction took
longer and cost more than was necessary.

Of those businesses that moved to the area within the past
5 years, a significant number are restaurants. Existing busi-
nesses had anticipated that the F Line would bring more
tourists, and it has. However, they fear that as the customer
mix changes (visitors and tourists instead of residents) so will
the types of businesses that move in and, furthermore, that
the businesses that do move in will be national chains that
can afford higher rents. Such ventures could displace
smaller, locally owned businesses that reflect the neighbor-
hood and serve the community.

Costs

The total cost of the Market Street Transit Thoroughfare
Project was $50 million, with Upper Market Street account-
ing for $18 million. This work was financed with funds from
the half-cent tax for transportation improvements collected
by the San Francisco County Transportation Authority, FTA
Section 9 grants, and state Guideway funds.

Fully one-half of the costs were for non-transit related, street
rebuilding improvements, such as utilities, sidewalks, street
trees and furniture, reinstalling light poles, and reconfiguring
the street. The other one-half went toward transit elements: the
F Line track, the streetcars (including retrofitting the streetcars
to meet ADA requirements), and boarding islands. Interna-
tional vintage streetcars continued to be purchased, restored,
and turned over to MUNI by the Market Street Railways Com-
pany, the nonprofit organization that sponsored the streetcar
festivals, which continues to raise funds for this purpose. The
PCC cars in regular use were purchased by MUNI in 1991 and
were rehabilitated at a cost of $700,000 per streetcar.

Conclusions

The general consensus is that the project was good for
transit, the city, and the community. The F Line streetcars are
becoming as well known, at least among San Franciscans, as
the cable cars and have contributed to a new image for the
Castro neighborhood. The fact that transit ridership has
nearly doubled, compared with the previous bus line, also
demonstrates public acceptance of a quality product and ser-
vice. In the future, more can and should be done to Upper
Market Street to continue the shift away from automobiles
toward pedestrian and transit users.

Next Steps

The city is in the process of extending the F Line to Fisher-
man’s Wharf along the Embarcadero to relieve tourist traffic
on the cable cars and is taking some steps to guide new devel-
opment so that it is more street and pedestrian oriented. With
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the dismantling of the central freeway, it is anticipated that
both transit use and automobile traffic in the area will increase.

L.essons Learned

An incremental, evolutionary approach is valuable, and
it needs to be ongoing. “You can’t expect that changes
are going to last a hundred years.”

Do not prolong the construction period. Get in and get
out quickly and provide more support for merchants
during the construction process.

Dialogue with the community early on in the process is
critical but it is often difficult to maintain community
interest over a long period of time.

Enforce the law, such as speed limits and “no parking”
regulations, or create environments and designs that are
self-enforcing.

A transit project cannot exclusively address transit
needs; other pedestrian and traffic issues need to be
addressed and improved as well.

Bl CASE STUDY 3-4: MAIN STREET AND THE
BLAKE TRANSIT CENTER, ANN ARBOR,
MICHIGAN

We need to encourage people to spend more time down-
town, not move through quickly. By widening the sidewalks
or adding diagonal parking or taking a look at two-way traf-
fic again, it would have some impact on the Blake Transit
Center. People would think about it differently—not just as
transportation but as a destination.

—Focus Group Participants

Ann Arbor, Michigan, is a quintessential university town
with a population of 100,000, including a university popula-
tion of 30,000. Whereas other midwestern cities have ex-
perienced suburban flight, the sizable student population has
helped the downtown area sustain a strong pedestrian and
transit orientation. Main Street, always the historic heart of
the city, has received new vitality in recent years with rein-
vestment in the older commercial buildings and their adap-
tive reuse as retail shops and services. This investment was
made possible in part by a 25-year commitment to caring for
and preserving downtown as the city’s prime retail corridor
and historic center—a commitment that, by necessity, favors
people over cars.

In the early 1960s, the city of Ann Arbor, Michigan, made
the decision to revitalize Main Street by rot turning it into a
pedestrian mall, unlike many other midwestern cities, but
rather to beautify it with streetscape improvements, thereby
enhancing the pedestrian environment and keeping it open to
traffic. Twenty years later, the city of Ann Arbor improved
upon the design of Main Street to encourage sidewalk cafes,
to enhance pedestrian lighting, and to reconfigure existing
parking bays to make them more efficient. At the same time,
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the city, through the Downtown Development Authority
(DDA), began to extend streetscape improvements to the
side streets east and west of Main Street to help create a
downtown shopping district.

Transit services, at the same time, were growing and
evolving. In 1987, the Blake Transit Center opened one
block from Main Street, replacing street bus stops with a
secure, comfortable, climate controlled terminal for passen-
gers (Figure 3-15). The center disseminates transit informa-
tion, reduces the necessity for passengers to transfer across
busy Fourth Avenue by placing all the buses on the same
side of the street, and, in general, creates a strong presence
and identity for transit in the downtown area.

Today, Ann Arbor has a downtown where business is
growing and transit ridership is increasing. Unlike other case
studies, this result was not due to coordinated planning
between the city and the transit agency, as both worked more
or less independently but, fortunately, in pursuit of comple-
mentary goals. The city, business community, and transit
agency have rediscovered one another and are now working
to more closely integrate future efforts.

Project Goals

The goal of the various streetscape redesign programs,
beginning in 1965, was to revitalize the downtown area,
keeping existing businesses and attracting new ones

(Figure 3-16). The goals of each project, however, were
quite specific and tended to build on what came before. For
example, the first Main Street redesign project in 1965 was
developed, very simply, to plant trees on treeless Main
Street, reduce the impact of traffic, and improve the sense
of scale, structure, and pedestrian environment.

By the mid-1980s, Main Street had staged a comeback and
was home to numerous restaurants, coffeehouses, and shops.
The sidewalk extensions were used increasingly by these
establishments for outdoor cafe seating; however, the cobra
head lighting was not conducive to or adequate for these
kinds of activities. The second project, which was funded by
the city, was undertaken in the late 1980s to improve parking
on Main Street, alleviate a parking shortage, and enhance
street lighting for pedestrians (Figure 3-17).

Concurrently, the Ann Arbor Transit Agency (AATA) was
pursuing aggressive strategies to improve service and rider-
ship. The agency is one of the first to have purchased low-floor
buses, which now constitute one-half of the fleet, along with
shuttle vans and other special services. They have also insti-
tuted special fares and discount passes for students, senior citi-
zens, and passengers with physical and mental impairments.
The Blake Transit Center was constructed to improve cus-
tomer service and comfort and to make transit operations
(especially transfers) more efficient. It was also intended to
increase the visibility of transit in the downtown area.

Because of their shared “customer first” approach, the
goals of the city and the goals of the transit agency were ulti-
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Figure 3-15.  Main Street/Blake Transit Center, Ann Arbor, Michigan.



Figure 3-16.  Ann Arbor’s Main Street was transformed
by the streetscape improvements introduced in the mid-
1960s (above), which made room for outdoor cafes and
other pedestrian activities (below).

mately compatible. Indeed, each was designed to make
downtown Ann Arbor safer and more comfortable for pedes-
trians (including transit users) and more attractive as a place
to shop. This caused the various projects to have a synergis-
tic effect.

Design and Planning Process

The transit center and the Main Street streetscape projects
were both part of a larger community development strategy
aimed at enhancing the livability of downtown Ann Arbor.

The original planning for Main Street dates from the
early 1960s, but it was updated in the late 1980s under
the direction of a newly created DDA. The planning and
design process for transit, including construction of the
Blake Transit Center in the late 1980s, proceeded on a
parallel track and was funded by the transit agency (with
matching federal funds). During this time, however, the
city (and DDA) and the AATA did work at cross pur-
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poses. For example, while the Blake Transit Center was
being built, the city built an addition to an existing park-
ing deck located directly across the street between William
and Liberty Streets. Not until recently, when a new
DDA board was formed that recognized the mutuality
of their goals and those of the AATA, did the opportun-
ity arisen for real collaboration among the AATA, DDA,
and the city with the meaningful involvement of the com-
munity and local merchants in the design and planning
process. A new street-lighting program, merchant promo-
tions, and streetscape improvements have recently been
implemented.

Until very recently, there also was no unified effort to
bring downtown merchant groups together to maximize or to
share resources, as they traditionally operated as separate
entities. Even the DDA, which is part of city government, tra-
ditionally operated independently and had tended to focus on
accommodating and creating more parking space for cars

Figure 3-17. In the late 1980s, additional street lighting
was installed on Ann Arbor’s Main Street, which enhanced
the visibility of stores and made the street safer and more
comfortable for pedestrians (above). Main Street in the late
1960s (below).
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downtown. Now, public/private partnerships are starting and
downtown merchants are working with the DDA to promote
local businesses, and with the AATA to determine how best
to link the Blake facility to Main Street and to use transit as
an alternative to building new (and repairing aging) parking
garages.

Design Features and Strategies

As testament to an ongoing commitment to maintaining a
walkable downtown, the first streetscape design improve-
ments introduced in 1965 resulted in reducing a six-lane
roadway to two wide lanes along with on-street parking bays
and sidewalk extensions with trees and planters. In the early
1980s, these two lanes were narrowed and a continuous turn-
ing lane was introduced. In the late 1980s, lighting was
redesigned and parking bays were reconfigured to make them
more efficient. Also, several of the two-way side streets
between Fourth Avenue and Main Street were upgraded with
brick-paved sidewalks and pedestrian-scaled historic light
fixtures.

Originally, transit buses traveled along 4th Avenue one
block parallel to Main Street to the east, with bus stops
located along the street. The Blake Transit Center consoli-
dated these stops into one accessible location serving all the
downtown bus routes. The heated waiting room is open every
day, and the facility has rest rooms and transit information
with transit passes and tokens for sale. There is a security
presence there during operating hours as well. Seating and a
change machine are available outdoors (Figure 3-18).

The DDA has been working with a newly formed business
improvement district (BID), which encompasses the com-
mercial district, including Washington, Liberty, South Uni-
versity, and North and South Main streets. The DDA collects
tax money from property owners and provides services, such
as pedestrian improvements, lamps, brickwork, and new
trash cans. Merchants groups also pay for area security and
maintenance.

Impacts and Assessment

The extensions, street trees, wide sidewalks, and improved
pedestrian lighting have created much pedestrian activity
along Main Street. Activity along Main Street was further
boosted after the city revised its sidewalk use ordinance,
which allowed store owners to use the space created by the
sidewalk extension as outdoor seating areas.

Transit Impacts

A synergistic relationship has been created between the
revitalization of Main Street and the use of transit in the
downtown area. Whereas AATA has taken a number of

Figure 3-18. The Blake Transit Center opened in 1987,
replaced on-street bus stops, and provided passengers with
a climate-controlled waiting and ticketing area (above),

as well as a safe place to lock bicycles (below).

innovative initiatives to increase ridership generally (work-
ing with major employers to offer their employees subsi-
dized transit passes), the fact that downtown is a major
attraction and is pedestrian friendly has been a contributing
factor in the steady increase in transit ridership over the past
decade.

The transit center improved the perception of safety for the
area and helped make transit vehicle operations more effi-
cient and increased the comfort of waiting passengers by pro-
viding one convenient, accessible transit center. Since the
Blake Transit Center opened, it has functioned as an anchor
for the area. For example, it is easier to provide security for
one facility than for a series of stops along a street. As per-
ceptions about Fourth Avenue have improved, new busi-
nesses are beginning to move to the area.

Although more could be done to improve the visual and
design linkages between the Blake Transit Center and Main
Street (continuous sidewalk paving, improved signage and
street lighting), it is still convenient to Main Street shops and
businesses.



Traffic Impacts

Despite increased pedestrian and retail activity on Main
Street, with more stores opening and restaurants serving
patrons late into the evening and on weekends, automobile
traffic has not increased commensurably. In fact, it has
remained relatively constant. In 1982, daily volumes along
Main Street at Miller were 8,387 northbound and 8,508
southbound; in April 1995, volumes were 7,892 northbound
and 8,999 southbound.

There are many reasons why traffic levels have not
increased. First, the limited amount of parking causes peo-
ple to seek parking off of Main Street (in parking garages)
or to find alternative ways of getting to Main Street (transit,
cycling, or carpooling). Main Street acts as a local street and
motorists seeking the fastest way through town might
choose to travel along Fourth or Fifth Avenue instead. In
addition, many of the new patrons of Main Street are Uni-
versity of Michigan students who bike, walk or rollerblade,
or take the bus.

The new street configuration appears to work well without
creating traffic congestion. When the street was redesigned in
1965, it had two wide lanes with no center turn lane. To create
the center turn lane (which helps reduce backups at intersec-
tions), the width of the two moving lanes had to be reduced.
The street, therefore, has many elements for traffic calming:
narrow lanes, two-way traffic, sidewalk extensions at inter-
sections, paved crosswalks, and on-street parking. The traffic
signals are timed for a maximum speed of 31 mph, but most
cars travel slower than that. In addition, the activity created by
all the streetscape measures—cafes, strolling pedestrians, col-
orful storefronts—further signals drivers to proceed more
carefully through the area.

Not surprisingly, vehicle accidents have decreased in the
area of the Main Street improvements. In 1985 there were
25 vehicle accidents at the intersection of Main and Miller,
which was reduced to 12 in 1994, accidents at Main and
Huron decreased from 21 to 17; and the intersection of Main
and Ann had 8 accidents both years.

Pedestrian Impacts

Through the Main Street pedestrian improvements, a
strong pedestrian orientation was created, including adequate
circulation space; easy-to-cross streets; and many amenities
that made the area comfortable, convenient, and desirable to
use. The recent explosion in the number of outdoor cafes and
significantly enhanced night lighting have made Main Street
a veritable beehive of activity. Main Street is narrow enough
and the walk signals are long enough for easy pedestrian
crossing. The curb extensions at intersections (neckdowns)
and paved crossings make crossing safer and curb-to-curb
distances appear shorter as well.

There remains, however, a lack of pedestrian linkages and
streetscape treatment of the streets between Main Street and
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Fourth Avenue in the area around the Blake Transit Center.
Many of the same principles used on Main Street could eas-
ily be applied to these streets.

Economic Impacts

Because of an unusual 10-mile “radius-restriction”
imposed by the owner of the nearby Briarwood Mall (in the
1970s when the mall opened), no “name brand” stores are
allowed downtown if they are at the mall. As a result, local
businesses got a foothold on Main Street, including book-
stores, music stores, coffee shops, and bakeries. The restau-
rant business also is booming, having taken over vacant retail
space from stores that had relocated to the mall; the boom
was helped by the new street lighting that came on line in
1989. Even more new restaurants and outdoor sidewalk cafes
have sprung up, stimulating a growing nightlife atmosphere.
Art galleries stay open until 10 p.m. on weekends. Recently,
a developer converted a former department store into loft
apartments with ground floor and underground upscale retail
shops. Next door, the ARK performance space has moved in
over another restaurant.

Maintaining retail diversity is of the utmost importance,
because the success of the restaurant business and single-use
retail has caused commercial rents to increase, and new
outer-edge commercial strip development continues to draw
nonfood establishments away from the downtown.

Costs

The first streetscape project in 1965 was funded privately
by Elizabeth Dean, who gave the city money to cover the cost
of tree planting and maintenance. The fund is now managed
by the city’s Department of Parks and Recreation. Because
this project occurred over 30 years ago, information about
costs of these improvements is not readily available. In addi-
tion, were this information available, the cost in 1997 dollars
would have to be determined. The second round of improve-
ments to the area in the later 1980s, including the lighting and
additional brick paving, was funded through local increment
financing and totaled about $900,000. The money went to
the DDA to pay for paving North Main, Washington, and
Liberty Street sidewalks and for addition of new lighting
along these side streets.

The redesign and construction of the Blake Transit Center
was funded with Federal Aid Urban Systems moneys with
a local match from the AATA; construction costs totaled
$1.2 million,

Conclusions

Although these two projects were not planned jointly, their
impacts have been complementary, and their successes are
linked. Main Street is not only a popular pedestrian-friendly
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place but an economic success as well. Furthermore, during
the past 30 years, there has evolved an understanding of the
role played by transit in preserving Main Street, in serving
businesses and employees, in reducing the impact of the
automobile, and in generally supporting the downtown area
and development on Main Street.

Next Steps

The design and planning for future downtown streetscape
and transit improvements is ongoing.
Next steps include the following:

« Connecting the Blake Transit Center to Main Street
with streetscape improvements, including improve-
ments on the streets around the center to slow traffic
and to make it a more pedestrian- and transit-friendly
destination; and

« Creating a central square around the library in the block
adjacent to the Blake Transit Center as part of the library
block development study.

The AATA is entering into discussions with the Univer-
sity of Michigan to create a bus, activity transit, and retail
node on the campus and has plans to work more closely with
the DDA, downtown merchants, and the university to coor-
dinate transit service and reduce the need for construction of
more parking facilities. For example, the DDA is encourag-
ing other major employers in the area to develop dedicated
shuttles between remote parking lots and their corporate
offices downtown. AATA is purchasing 14 new 20-passenger
vehicles, 5 of which will be used as downtown shuttles to
carry passengers from AATA service lots located north,
south, east, and west of downtown.

Lessons Learned

o The early pedestrian improvements and traffic con-
straints set the stage for what happened over a 30-year
period. Although no one could predict what did hap-
pen, without these improvements, downtown Ann
Arbor might have lost its cohesiveness and sense of
place.

« Projects may have been done differently had there been
a real partnership between the transit agency, the city,
and the business community. The vision for a revital-
ized, pedestrian-oriented downtown was shared, but the
implementation should have been better coordinated.

B CASE STUDY 3-5: DAVIS SQUARE,
SOMERVILLE, MASSACHUSETTS

It’s hip to be in Davis Square.
—Boston Globe, January 26, 1997

Somerville, Massachusetts, the most densely populated
streetcar suburb in New England, is home to 76,000 people.
In 1973, Davis Square, one of the city’s largest central
squares and a traditional commercial center, was selected as
the location for a new station on the Red Line T (subway),
using a former freight rail line that bisected the community.
While the station was being planned, the city and the com-
munity developed a visionary strategy to radically transform
the streets and pedestrian access to the square, provide addi-
tional on-street parking, improve its visual appearance, and
create opportunities for new development.

At the heart of Davis Square is a complex six-point inter-
section, consisting of four major collector roadways and two
smaller roadways (Figure 3-19). Until their reconfiguration in
the 1970s, two major, pedestrian-unfriendly streets bisected
the square, and several freight trains ran right through the
square each day on the Boston and Maine Railroad, forcing
traffic to back up for long periods of time. While the Massa-
chusetts Bay Transportation Authority (MBTA) was building
the station and a new plaza, the city of Somerville set to work
on construction of pedestrian-oriented streetscape and land-
scape improvements, facade renovations, and a redevelop-
ment plan to attract new businesses.

Once a gritty, down-at-the-heels intersection, Davis Square
is now a vibrant nightspot and popular shopping district. New
restaurants and nightclubs attract a young crowd from all over
the Boston area to what is billed as an alternative to Harvard
Square in Cambridge. There are also many new professional
offices and neighborhood-oriented services. Yet, the square
retains its residential character and ably serves the needs of a
diverse mix of residents. What has been achieved goes far
beyond what the farsighted community envisioned when it
began to plan the square’s revival in the mid-1970s.

Project Goals

The 20-year revitalization of Davis Square has occurred,
not as the result of one plan or initiative, but as a series of
plans that have evolved over time as the needs of the area
have changed. The square’s success is attributable to the
city’s sustained commitments coupled with a very involved
and energetic residential community. These parties wielded
significant political influence in the city and were able to
develop a long-term vision at a time when the area was suf-
fering from the urban decay and disinvestment faced by
many 19th century industrial, working-class neighborhoods.

The primary goal set forth in the Davis Square Action
Plan adopted in 1982 was to use the new Red Line Station
as a cornerstone for redevelopment, strengthening Davis
Square as a viable shopping district while preserving the
residential character of the neighborhood. After convincing
the MBTA to route its Red Line extension through Davis
Square, the city of Somerville then set out to improve
access to Davis Square for pedestrians, cars, buses, and
bicycles.



Figure 3-19. Davis Square, Somerville, Massachusetts.

In a planning study prepared by the city’s Office of Plan-
ning and Community Development (OPCD) and its consul-
tants in 1980 (Working Paper No. 5 of the Davis Square
Planning Study), these goals were explicitly stated:

+ Ensure pedestrian safety and convenience throughout
Davis Square while minimizing traffic congestion;

o Design traffic patterns that promote the aims of the
Davis Square business community;

 Provide safe and convenient pedestrian, car, and bus
access to the (new MBTA Red Line) station; and

o Work with the MBTA and other agencies to appropri-
ately reuse the railroad right-of-way.

Davis Square residents, in an effort to retain the residen-
tial character of their neighborhood, decided early on that the
new Red Line Station should not provide any parking facili-
ties, which they feared would destroy the character and
human scale of their neighborhood. A 1989 Davis Square
Parking Study further reinforced this basic commitment to
reducing the number of vehicular trips to Davis Square as a
way of reducing parking demand and relieving congestion.

Design and Planning Process

The OPCD and the Metropolitan Area Planning Coun-
cil put together the first Davis Square urban design and
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business study in 1977, while the Red Line extension was
in the planning stage. That same year, the Davis Square
Task Force was formed; it was composed of members
of the Ward Six Civic Association, local business owners,
and local officials and was to act as an advisory com-
mittee. The task force provided input about the revitali-
zation plans, addressed issues related to construction of
the Red Line extension, and helped determine the char-
acter of new development in the square. The OPCD hired
consultants to study potential land uses, including office
and retail, traffic, parking, and other issues. The studies
were generated as a series of working papers, termed the
“Davis Square Planning Study.” The findings of these
studies, along with input from the task force, were synthe-
sized for the Davis Square Action Plan, which was adopted
in 1982.

To help resolve the traffic issues within Davis Square,
a 1976 federally subsidized TOPICS (Traffic Operations
Program to Increase Capacity and Safety) study was con-
ducted. This study recommended that two of the square’s
major two-way streets (Highland Avenue and Elm Street)
be converted to one-way and that intersection signaliza-
tion be simplified. This led to 5 years of fast-moving traf-
fic careening through the square and to what many resi-
dents decried as a very dangerous situation for pedestrians.
“I can’t cross the street” and “you take your life into
your hands” were among the complaints that the city
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heard from Davis Square residents. While planning the
square’s revitalization, the city and the Davis Square Task
Force decided that, along with the major MBTA improve-
ments to the square, measures had to be taken to miti-
gate the pedestrian-hostile effects wrought by the TOPICS
program.

Finally, the city of Somerville and the Task Force initiated
many other projects to accompany the Red Line extension
and Davis Square improvements. Property redevelopment
activities included a storefront and facade improvement
grant program, financing for building renovations, and des-
ignation of a portion of Davis Square as an urban renewal
district. Property acquisition, clearance, infrastructure
upgrades, and development took place within the boundaries
of this district. The district was later developed as a 100,000-
ft? office and retail complex, including public open space and
a parking garage that serves patrons and employees of local
businesses.

Design Strategies and Features

The Davis Square intersection was radically recon-
figured, with a plaza added between the subway station
entrances as well as other pedestrian enhancements. Side-
walks, which average about 10 ft in width, were widened
at intersections and at other strategic spots, particularly
crosswalks, to enhance pedestrian capacity, circulation,
and safety. The sidewalks, many of the crosswalks, and
the pedestrian islands are brick paved and the cross-
walks are clearly marked (Figure 3-20). Safety islands are
provided at some intersections. On Elm Street and High-
land Avenue, crosswalks and neckdowns are provided
at midblock locations (to reduce walking distance be-
tween intersections for pedestrians) and large signs ad-
vise vehicles to stop for pedestrians in the unsignaled
crosswalks.

The four collector streets—Holland Street, Elm Street,
Highland Avenue, and College Avenue—average about 40 ft
in width, with two travel lanes and parallel parking with
1-hour meters on both sides. Holland Street and College
Avenues are two-way, whereas Elm Street and Highland
Avenues are one-way within the square. Several smaller one-
way streets also connect to the square.

The MBTA developed a central plaza linking the two sta-
tion entrance buildings built on an old railroad right-of-way.
This plaza replaced a poorly defined open area containing
at-grade parking spaces and debris. The plaza is designed to
serve as the center of Davis Square, a gathering place and
center for activities and outdoor entertainment. The plaza
and the station were both eligible for state percent-for-art
moneys. One percent of the cost of constructing the new sta-
tion entrances was used to commission several figurative
sculptures, some of which represent local citizens, which
are set within the plaza. In addition, tiles designed by neigh-

borhood children were installed in the station and a large
sculpture was commissioned to hang over the tracks. The
public art projects fit in with the city’s goal of creating a
community place—a place where residents can feel a sense
of ownership.

The old Boston and Maine Railroad right-of-way has
become a bike path and greenway and, for part of its length,
a designated bus way leading to the subway station. The
bus way functions as a passenger stop for the College
Avenue station entrance building, also called the head
house, and there are other designated bus stops along Hol-
land Street. MBTA buses and Tufts University’s van ser-
vices connect travelers to the subway line at these points.

Most of the remaining railroad right-of-way between
Davis Square and the Alewife MBTA station in Cambridge
(the Red Line’s northern terminus) was redeveloped and
landscaped as a linear park or bicycle/pedestrian pathway. A
public park was constructed directly behind the Holland
Street MBTA head house as part of a later project. The lin-
ear park connects at Alewife MBTA station with the Min-
uteman Trail, a 13-mile bicycle path traversing the towns of
Arlington, Lexington, and Bedford. On the east side of Davis
Square, an additional portion of the old right-of-way was
redeveloped as a bike path. Known as the Grove-Cedar
Streets segment, this facility was constructed in 1994 and is
being upgraded with new lighting and grading with portions
being used as a community garden.

Impacts and Assessment

The MBTA station and associated improvements have sig-
nificantly transformed Davis Square, efficiently balancing
a significant amount of vehicular traffic with an active

Figure 3-20. In Davis Square, ample paved pedestrian
crosswalks and refuges are provided to make navigating
between the Red Line T (subway) station, bus stops,

and this seven-point intersection easier.



pedestrian environment. The streetscape improvements sur-
rounding Davis Square station enhance pedestrian access to
the station and local businesses while slowing traffic. These
improvements also give the commercial area a more coher-
ent appearance.

Transit Impacts

Undoubtedly the transit improvements have contributed
significantly to the square’s overall health, and the square’s
physical environment enhances public access and desire to
use transit. Locating the subway station in Davis Square sig-
nificantly decreased travel time into Boston for Somerville
residents, making the area an attractive residential alternative
for Boston-bound commuters. The presence of mass transit
also makes the square’s commercial district more attractive
for office development, which contributes to the area’s day-
time activity.

The careful planning of Davis Square and its transit station
has made it possible for people to reach the square without
bringing more cars into this densely settled area. In fact, a
before-and-after study completed in 1987 found that most
subway riders boarding at Davis Square walk to the station
(66 percent) and many others take a bus (21 percent). The
station entrance buildings serve as bus shelters for passen-
gers transferring between buses and between bus and sub-
way. This multimodal function is particularly well planned
at the College Avenue head house, where use of the former
right-of-way as a bus way gives priority to buses, reducing
the overall traffic moving through the intersection as well as
bus travel times (Figure 3-21).

Traffic Impacts

The TOPICS changes made in the late 1970s were clearly
designed to move automobile and truck traffic rapidly
through the square. The result ignored the needs of pedestri-
ans and would probably have led to further deterioration of
the square had not the construction of the subway extension
played a major role in reversing that trend. Now, the wider
sidewalks, neckdowns, on-street parking, and irregular street
configuration help to slow the traffic entering the square. At
the same time, the pedestrian islands, medians, and center
island serve to channel and calm the movement of cars within
the intersection.

The street flow patterns do offer motorists numerous
alternatives and turning options: two concurrent rotary
(roundabout) patterns are formed by the one-way traffic on
Highland Avenue and Elm Street in conjunction with two
other adjoining streets. This gives motorists looking for
on-street parking the option of recirculating through the
square.

A traffic and circulation study conducted by the city in
1981 showed traffic volumes through the Davis Square area
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to be over 79,000 cars in a 24-hour period. Although recent
traffic counts are not available, traffic has undoubtedly
increased since that time as the popularity of Davis Square as
a destination has grown. Traffic generally moves smoothly
but slowly, and during evening rush hour all cars make it
through the intersection in two cycles, if not one. The slower
movement of traffic has made the square safer and easier for
pedestrians to cross, although it has encouraged their incli-
nation to jaywalk.

Although local businesses pushed for an increase in park-
ing, residents thought more parking would lead to disinte-
gration of the neighborhood’s urban fabric. ‘“Park and ride”
facilities were completely ruled out and even “kiss and ride”
dropoffs were discouraged. As a result, no facilities for com-
muter parking are provided in the square.

Pedestrian Impacts

The new brick and granite paving, upgraded lighting, and
facade improvements have given the plaza and surrounding
streets a fresh, well-maintained appearance, in marked con-
trast to the square’s previous unkempt and deteriorated state.
The plaza is principally used as a central square by residents
who sit, watch, rest from shopping or exercise, or wait for the
next bus. The plaza also functions as a resting place for
cyclists who use the adjacent bike paths and as a meeting
place or “front yard” for adjacent businesses. Annual com-
munity events such as ArtBeat, sponsored by the city and the
Somerville Arts Council, are staged there. Periodically, the
plaza is used for public speaking events as well.

Because of the density of Somerville and the proximity of
residential neighborhoods to the Davis Square Station (as
well as the carefully controlled parking supply), the number
of people who walk to the station is high. The transformation
of Davis Square from a pedestrian hazard to a pedestrian

Figure 3-21.

A dedicated bus way serves the College
Avenue T station entrance.
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attraction has offered an added incentive for walkers. By
making crossings safer, by making the sidewalks more com-
fortable and better lighted, and by offering a diverse mix of
retail activity along the streets, the square has become
extremely friendly to pedestrians.

Efforts have recently been made to further improve pedes-
trian use of the square. Pedestrian crossing signal cycles,
however, may need to be lengthened to reduce the amount
and diversity of jaywalking that takes place. The pedestrian-
only cycle, with a “chirping” walk signal, occurs about every
2% min (slightly shorter when the pedestrian-activated light
is pushed—then it cycles at 45 sec to 1 min). The pedestrian
signal lasts a brief 8 sec followed by 12 sec of a flashing
“don’t walk.” There are, however, pauses in traffic flow long
enough for pedestrians to cross against the “don’t walk” sig-
nal, which they do quite often. For example, the light on Col-
lege Avenue is red for 40 sec, which gives pedestrians com-
ing out of the College Avenue entrance time to Cross;
however, cars turning during the 45-sec, right-turn, green
arrow from Highland onto College often conflict with these
pedestrians.

Economic Impacts

When the new transit station opened in 1984, business
around Davis Square did not immediately thrive. The num-
ber of retail stores in the area declined from 68 in 1977 to
56 in 1987. However, many nonretail uses, such as beauty
salons and real estate offices, had already begun to fill the
empty retail spaces. With the Boston area’s emergence
from its long recession, the area truly began to revive. The
completion in 1993 of a new 100,000-ft? office and retail
development on an urban renewal site adjacent to the Hol-
land Avenue head house also may have helped spur invest-
ment. Many other smaller properties have subsequently
been redeveloped. Clearly, the community’s vision of a
rebirth of commercial and retail activity has, in the past few
years, been fully realized. All benefit from their proximity
to the MBTA station, which has enabled the square’s busi-
nesses to reach a wider patronage while serving local resi-
dents well. Retail vacancy rates around the square are close
to zero.

Costs

The total cost of the Davis Square portion of the MBTA
Red Line extension project was approximately $29 million.
Urban Systems Program funding totaling $1.2 million was
received from MASS DPW to fund streetscape improve-
ments; $100,000 in CDBG moneys was received in 1982 to
provide special paving, landscaping, and street furniture.
HUD money was also used for streetscape materials; Con-
gestion Mitigation Air Quality (CMAQ) money is being

used to fund implementation of a new bus shuttle; and the
Massachusetts Highway Department is paying for an
expansion of the bike path. Somerset Bank funded a $1 mil-
lion storefront rehabilitation program. In 1981, Davis
Square won Commercial Area Revitalization District
(CARD) designation, making it eligible for low-interest
industrial revenue bond financing for business expansions
and new construction.

Conclusions

The city and community leaders agree that the residents’
intensive involvement throughout the planning process
helped to set the direction and has led to the success of Davis
Square. Many regional planners and even some city officials
believed 20 years ago that the only way a new transit station
could succeed was as a commuter “park and ride” facility.
The city and residents have proven that they were right in
fighting to preserve the residential character of their commu-
nity and to create a setting for transit based on a comfortable
balance between pedestrians and vehicles—instead of an
automobile-dominated “park and ride” serving commuters
from distant suburbs.

Next Steps

Today, 13 years after the opening of the Davis Square Red
Line station in 1984, the city is continuing to implement the
vision set out in the mid-1970s with continued pedestrian and
transit-related enhancements: refurbishing of the central
plaza and introduction of a new shuttle bus system that will
provide even better access to the station.

In addition, the Massachusetts Highway Department will
be conducting a bike path enhancement project, which will
revisit the existing bike path spaces, replace fences along the
bike path with friendlier gates, and add street lighting to
facilitate nighttime riding.

The city is also working to redevelop some of the other
squares in the city, most notably Union Square where, among
other initiatives, they are exploring the feasibility of locating
a commuter rail stop. With moneys from CMAQ and a
matching grant from the city, Somerville also has plans to
develop a cross-town shuttle to link each of the city’s numer-
ous squares to each other, to key commercial areas, and to the
Red Line, thereby enhancing north-south transit service and
eliminating half the bus transfers in the city.

Lessons Learned

« There needs to be an overall shared vision and consen-
sus about what ought to be done. In Somerville, this
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vision was developed nearly 25 years ago and is being » Taking the steps necessary to create a walkable neigh-
faithfully and incrementally implemented through care- borhood will encourage people to walk to a transit
ful planning. station.

« Incremental changes were considered positive measures +» Anintersection that is hostile to pedestrians and friendly
because they allowed for evaluation and corrections of to vehicles can be reconfigured so that it is friendly

what had been accomplished. to both.
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CHAPTER 4

METHODS AND STRATEGIES TO CREATE

TRANSIT-FRIENDLY STREETS

As the case studies in Chapter 3 demonstrate, communi-
ties are working together to integrate transit more effectively
into their neighborhood and downtown streets. This chapter
explores the broader impacts of this approach and provides
an overview of the tools and strategies—as well as planning
methodologies—that can be used to replicate the successful
aspects of these projects in other cities.

PLACE-MAKING APPROACH TO LIVABILITY

In Phase I of the TCRP H-4D project research program
(“The Role of Transit in Creating Livable Metropolitan
Communities™), PPS focused on the important role of transit
in fostering community livability and the specific ways that
transit can act as a catalyst for community improvement.
Opportunities for transit to work in partnership with com-
munities to leverage additional funds to augment limited
transit dollars also were investigated. Livability concerns of
communities—such as generating economic opportunities,
revitalizing downtown areas and other neighborhoods, im-
proving safety and image, and making communities more
accessible and convenient—were correlated with transit ser-
vices and facilities in cities across the United States.

As presented in detail in the Phase I report, discussions
about livability are often too broad or attempt to cover too
large a geographic area to lead to development of practical
strategies that can address local community concerns. Like
the Phase I handbook, this Phase II study adopts a place-
making approach to livability, an approach that involves
assessing the concerns and needs of a local community and
then basing improvements to the places within that commu-
nity on this assessment. Because this approach focuses on
“places,” it can be applied to any community, regardless of
socioeconomic status, demographic makeup, or even geo-
graphic location.

What Is Place Making?

Making communities livable through a place-making
approach connects the concept of livability to the specific
places used by people in communities. It begins at a scale
that a community finds both manageable and relevant: the
case studies in this report, which present streets in a down-

town or neighborhood, are examples of a small area ap-
proach. When “closer to home” problems are defined, resi-
dents of an area are not only better able to identify priorities
but are also more likely to become involved in a place’s
improvement.

Although place making does include design strategies,
design is only a part of it. Many places have been improved
through provision of better municipal services without
implementation of any physical changes. Improving the
maintenance and management of a public space, upgrading
security, or establishing a special events or vending program
are all strategies for improving a place without making
design changes. The development of special management
districts to oversee such activities, funded by special assess-
ments agreed to by property owners, has flourished across the
country, in both large cities and small towns, as more local
organizations have begun to take responsibility for ensuring
that their commercial districts are safe, attractive, clean,
active, and comfortable.

Using “Place Performance Evaluation” for
Transit-Friendly Streets

It is clear that the success of public acceptance to any rad-
ical change to the transportation network of an area depends
on involvement and consensus [which] can only be gained
through extensive public involvement and input. All aspects
of transportation impacts need to be evaluated equally. . . .
All parties: engineers; planners; residents; businesses; and
elected officials; must objectively evaluate alternatives and
not just look out for their own special interests. It is impor-
tant to come to mutually agreeable solutions, through a fair
and open process, which benefit the majority rather than sim-
ply satisfy the demands of a vocal few.

—R. F. Dorroh Il and R. A. Kochevar (14)

In a busy commercial district, the “place” that is most crit-
ical to its economic and social success—and its impact on
livability—is the street itself. The case studies presented in
Chapter 3 demonstrate how, for this transit-friendly approach
to designing streets, tradeoffs are essential. In both the
Rochester and San Francisco case studies, pedestrian, tran-
sit, and vehicle needs were assessed and compromises were
made during the planning process. Although certain tradeoffs
were more successful than others, this approach generally



works in developing a street that benefits and serves diverse
transportation needs.

Before trying to make a tradeoff—modifying a road, nar-
rowing or reducing the number of lanes, introducing bus
nubs, creating transit-only lanes, or changing traffic signal-
ization—it is important to have done the homework. Ana-
lyzing what is actually happening on a street, what works and
does not work, is clearly the first step to making real
improvements. This information—not just traffic data—
should be quantified as much as possible.

In Chapter 11 of “The Role of Transit in Creating Livable
Metropolitan Communities,” the concept of place perfor-
mance evaluation (PPE) is presented. PPE is a series of tools
that professionals and community members can use to mea-
sure the overall performance of an existing place with spe-
cific “livability” criteria. (In each of the case studies pre-
sented in this handbook, these same PPE methods were used
to evaluate the impact of the improvements constructed.)

Readers interested in these methods should refer to Appen-
dix E and to Chapter 11 of the above-mentioned handbook.

IMPLEMENTING TRANSIT-FRIENDLY
STREETS: A BALANCING ACT

Because every street has its own unique problems and con-
text, there is no simple formula for creating a transit-friendly
street. Indeed, transit strategies implemented without regard
to balancing other street activities and functions can be detri-
mental to the economic health and overall vitality of the
street. Successful transit-friendly streets address all the func-
tions of a street.

Transit-friendly streets also encompass strategies that link
transit rail stations (subway and commuter) and bus transfer
centers or terminals to downtown districts where pedestrian
improvements have been implemented. For example, down-
town Ann Arbor’s transit service is oriented around a central
bus transfer center with few stops downtown. While side-
walks on adjacent streets have been widened to create a
strong pedestrian environment and buses use downtown
streets to reach the terminal, this transit-friendly streets strat-
egy provides a very different model from one that seeks to
integrate all the functions on a street itself.

In general, transit-friendly street projects involve the careful
and balanced allotment of street space to meet pedestrian
needs—encouraging a lively, active public space while main-
taining appropriate space for transit service, deliveries, parking,
bicycles, and other vehicular movement. Adding or relocating
crosswalks, providing traffic signals, widening sidewalks, and
adding streetscape amenities are some of the design improve-
ments typically used in these projects. In Rochester, for
instance, transit shelters with seating, leaning rails, information,
and heating are located along Main Street on sidewalks
widened to provide adequate waiting and circulation space.

Of course, each case study community faced different
problems and their solutions, therefore, are not identical.
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But cumulatively they offer useful lessons for transit agen-
cies, cities, and community development organizations set-
ting out to change the way their downtowns and neighbor-
hood commercial streets function for people. What follows
is an encapsulation of these concerns and the strategies used
to address them.

1. A balanced street is one that works for all users. Achiev-
ing the right balance among transit and other uses is a deli-
cate matter, as it is easy for buses, in particular, to over-
whelm these other activities. Because every street is unique,
formulaic solutions should be regarded with skepticism.
Transit agencies, in particular, need to be careful not to rely
on transit-only solutions. The effort expended on Chicago’s
State Street to make it a transit mall in the early 1980s failed
to acknowledge the other uses on the street, and additional
millions had to be spent to correct it.

In considering the balance between transit and a street, the
type of transit vehicle used often has a significant impact on
how a street looks and functions, as well as on ridership. In San
Francisco, the historic streetcars have, in only a year or so of
operation, become beloved community institutions and rider-
ship has doubled compared with when the same route was pre-
viously served by a trolley bus. Light-rail vehicles may appear
to be less obtrusive because they are quicter and emit fewer
exhaust fumes than buses, as are transit vehicles that use alter-
native fuels (compressed natural gas, fuel cell, electric).

2. Working to achieve the right balance is not a one-time
effort but an ongoing process. This incremental process
allows for evolution, correction, and adaptation of design
over time. Sometimes, however, when a major project is com-
pleted, people working together think that their job is done.
The redesign of Davis Square in Somerville evolved through
implementation of multiple small projects and with the help
of multiple constituencies over a 30-year period in a step-
by-step approach geared toward reducing automobile im-
pacts while making improvements to the area. Through
traffic-calming measures, streetscape improvements, and
with transit playing a key and catalytic role, an entire com-
mercial district has been revitalized.

In other case study cities, the people responsible for the
original project never reconvened to discuss the effects of the
project and the next steps (many had left their positions as
well). During discussion groups conducted for this study,
however, concrete ideas about next steps emerged. For exam-
ple, in Rochester, tradeoffs were made during the planning
process with traffic engineers about how far to take the project
design (using projected numbers and assumptions). Main
Street generally works well, but problem areas still exist. What
is now under way is a reevaluation of the project using real
numbers and real behavior to see what more can be done.

3. Itis not always necessary to undertake major construction
to achieve significant results. In fact, small projects can have a
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large impact. One reason why smaller projects like those com-
pleted under the TPS program in San Francisco have such
potential is that they proceed incrementally so that results can
be evaluated as they are completed and modifications can be
made. Projects, such as Portland’s bus nubs, also can be done
quickly and cause fewer negative construction impacts on busi-
nesses (primarily because the project is small scale) and still
have positive, immediate benefits to transit and pedestrians.

4. When redesigning a street, attempt to “design-in” the
desired results (such as speed limits): don’t rely on enforce-
ment alone to achieve the results, because enforcement may
be difficult to sustain. Traffic calming can be achieved
through enforcement or posted speed limits, but these mea-
sures are more effective when they are built-in to the street.
Europeans have discovered that they can design a street to
meet almost any speed limit and often do not even have to
post a sign. Main Street in Ann Arbor and Davis Square
in Somerville are successful because the design features—
narrow vehicle lanes, neckdowns, paved crosswalks, and so
on—help to physically constrain vehicle speed, thereby
encouraging pedestrian usage.

5. Pool local resources and energies: street design and
management projects require a partnership between transit
agencies, traffic departments, city planners, businesses, com-
munity development organizations, and citizens. In the final
analysis, this is perhaps the most fundamental lesson. While
projects like Rochester and Davis Square enjoyed significant
community participation and represented a diversity of con-
stituents, others were not so successful. In Ann Arbor, the tran-
sit agency has been operating mostly on its own, fortunately
with goals complementary to those of the DDA. Had the tran-
sit agency in Ann Arbor been a player from the beginning,
connections between the new transit center and the revitalized
Main Street probably would have been even better.

Such partnerships are important not just as part of a one-
time planning initiative but as key forces and entities guid-
ing and taking responsibility for the ongoing revitalization
of a downtown or commercial district. As with the lessons
of the Phase I study, the role of transit in creating livable
communities is enhanced when transit agencies leverage
the resources of other government and private resources,
working closely with communities to address their goals
and priorities.

The next section describes the methods that can be used to
analyze the existing functions of a street as a basis for mak-
ing informed decisions about future changes.

DESIGN AND TRAFFIC MANAGEMENT
STRATEGIES FOR TRANSIT-FRIENDLY
STREETS

The case studies in Chapter 3 show how different com-
munities have developed and implemented projects and

how they have actually worked. They reveal the care with
which transit-friendly strategies must be applied to be suc-
cessful and broadly affect community livability. In this sec-
tion, we present general strategies that can be used to cre-
ate transit-friendly streets, derived both from case studies
as well as from general research, which focus on street
design and traffic management strategies from the point of
view of balancing the needs of people in transit, auto-
mobiles, bicycles, and on foot. Of course, not all the strate-
gies apply to every situation, which is why the PPE meth-
ods for evaluating the functioning of a street become so
important; clearly, understanding the nature of the prob-
lems on a street is the first step toward developing effective
solutions to those problems.

Strategy 1: Provide Adequately Sized
Sidewalks

The principal issue that must be addressed in the design of
any commercial street is how to allocate its space—how
much to give pedestrians and how much to give vehicles. The
issue is further complicated by the diverse types of vehicles
on most commercial streets: transit vehicles, private cars,
delivery trucks, bicycles. To create livable, walkable com-
munities, pedestrian space should not simply consist of what
is left over after all vehicle uses are maximized. Rather,
developing a strong pedestrian orientation for a street can
help encourage decision-making about transit and vehicle
usage, which can benefit the long-term livability of a neigh-
borhood. Indeed, it should be emphasized that every transit
rider is a pedestrian at some point during their trip!

Sidewalk Widening

City sidewalks are not just thoroughfares for pedestrians;
they function as social places where people gather to talk or
to meet friends and to watch other people. Although a side-
walk may be wide enough to accommodate pedestrian
movement, it may not be wide enough to simultaneously
accommodate seating, trees, bus shelters, and other appro-
priate amenities that support social activities. If a sidewalk
is not wide enough for both walking space and amenities, it
should be expanded or modified to provide those amenities
(Figure 4-1).

Determining how wide pedestrian walking space should
be is more complex than it initially appears. Sidewalks are
divided into imaginary lanes: the area adjacent to store win-
dows is a lane about 2 to 3 ft wide, which is a “viewing
space” for window shoppers; at the curb, people generally
create a 1/-ft boundary between themselves and trees, sign-
posts, traffic signs, etc., thus creating a second lane; in
between is the “walking space.” There is a minimum desir-
able width for this walking space: 8 ft, or the amount of



Figure 4-1.

A widened sidewalk in Rochester, New York.

space needed for two pairs of pedestrians to pass each other
comfortably. There is no such rule of thumb for the maxi-
mum width of a walking space, but having too much space is
just as undesirable as having too little. Too much space
makes a sidewalk seem “empty,” because people are distrib-
uted over too large an area. This occurs in many pedestrian
malls, particularly during times of day when the number of
users is low.

To balance the needs of pedestrians with those of vehicles on
a street, it is necessary to understand how vehicles, whether
they be transit or other types, use a street for through move-
ment, passenger pickup and discharge, parking, and deliveries.
Eliminating on-street parking, rerouting or restricting traffic to
certain hours or certain lanes, calming traffic speeds to encour-
age through traffic to go elsewhere, and giving priority access
to buses are examples of ways that street space can also be
made available for pedestrian use. Ultimately, the kinds of
changes that can be made to a street are limited by the width of
the street and by other physical constraints, including local laws
and jurisdictional ordinances.

Sidewalk “Nubs” or “Neckdowns”

Reconfiguring a street to accommodate pedestrian,
vehicular, and transit uses need not involve extensive and
expensive changes. Even if an entire street cannot be
modified, it still is possible to make improvements by
widening sidewalks at only the most congested loca-
tions or at intersections. Depending on the region, these
extended sidewalks are called neckdowns, nubs, bulb-outs,
bus bulbs, bump-outs, and curb extensions. We refer to
them generally in this report as “nubs” but use the local
term in the case studies.

Bus nubs are sidewalk extensions that include a bus stop
(Figure 4-2). With a nub, sidewalks are extended through
the parking lane until they are adjacent to the travel lane,
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which enables buses to stop in the travel lane to drop off
and pick up passengers. Because the bus stops in the travel
lane, it does not have to weave in and out of traffic at bus
stops, which reduces conflicts between automobiles and
buses. This speeds passenger boarding of buses, reduces
dwell times, and helps to make transit service more effi-
cient. Nubs also provide additional space for patron ameni-
ties, make boarding and alighting more comfortable, and
can reduce pedestrian crossing distances. Unlike transit
priority lanes, bus nubs do not require special traffic
enforcement.

Bus nubs are the opposite of lay-bys (also called bus bays).
In Germany, research on a ring road in Nuremberg showed
that the average delay of a bus that had to pull in and out of
alay-by was 10 to 20 sec per lay-by, which doubled the aver-
age loading time of 20 sec. Because nubs improve the com-
fort of waiting passengers and reduce the use of lay-bys for
illegal parking, they are becoming increasingly popular.
Also, nubs cost one-third less to construct than lay-bys
(820,000 for a lay-by and $3000 to $5000 for a nub). How-
ever, bus nub installations can be expensive if, for example,
street drainage systems also need to be reconfigured. In Port-
land, bus nubs average about $25,000 each. In France, a new
product involving a steel-fabricated bus nub with a built-in
shelter has been developed. It is simply installed over an
existing street, allowing street water runoff to filter under-
neath. This system can be used to test a bus nub before a per-
manent installation is made.

Based on their study of nubs in San Francisco, the Texas
Transportation Institute reported that nubs also benefit pedes-
trians and bus riders because they

» Reduce pedestrian and bus patron conflicts, especially
where narrow sidewalks the cause;

« Increase the level of amenity that can be included at a
stop; and

+ Reduce the use of store ledges and awnings by waiting
passengers because they increase the waiting area (15).

Figure 4-2. A bus nub in Portland, Oregon.
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The ADA requires specific sizes and dimensions for
boarding areas at bus stops. Curb extensions help create large
enough bus stop and landing areas to accommodate wheel-
chairs and other passenger-related amenities, as well as
retail, displays, and outdoor cafes.

Strategy 2: Provide Amenities for Pedestrians
and Transit Riders

The enhancement of transit-friendly streets does not end
at the curb but rather, should also include the design of the
sidewalk space. All too often, transit stops lack amenities
for riders, in some cases because of insufficient space but in
other cases because of lack of resources. Two concurrent
TCRP studies—*“The Role of Amenities and Vehicle Char-
acteristics in Increasing Ridership” and TCRP Report 19,
“Guidelines for the Location and Design of Bus Stops”—
explore opportunities for amenities to affect passenger
experience and transit choice and give many practical sug-
gestions for their implementation.

From a transit perspective, there are two ways to provide
amenities. Most common are bus and light-rail stops spaced
along a street. However, consolidation of bus stops into a
transfer center allows for a concentration of passenger
amenities in a single location, much like commuter rail or
subway stations.

When transit amenities are located on sidewalks, they are
usually part of a range of “street furniture,” so named
because they make a street more pleasant and comfortable to
use. In addition to bus shelters (Figure 4-3), amenities can
include seating (on benches or planter ledges), trees, tele-
phones, light fixtures, trash receptacles, and information
kiosks; clocks, fountains, sculpture, drinking fountains, ban-
ners, and flags are sometimes provided as well. The sale of
food and other items can also help stimulate activity on the
street, as part of store displays, either in movable pushcarts

Figure 4-3. A bus shelter on the Portland Mall, Portland,
Oregon.

or in permanent stands. Therefore, food vending can be con-
sidered an amenity as well.

Although amenities can make a street more comfortable
and active, their mere presence will not ensure that they will
be well used. Careful attention to design and location is
important. Bus shelters (without walls or with short cano-
pies) often afford little protection from the sun, rain, and
wind and provide few places for people to sit or lean while
waiting. Seating may go unused if it is situated too far from
areas of activity or if it is facing the wrong way. When
amenities are located on a bus bulb but are poorly sited,
blocking pathways to bus doors or obstructing views to
approaching buses, the nub will not function efficiently for
passengers or pedestrians. In addition, if not properly
arranged, street furniture and transit shelter amenities can
restrict access by wheelchairs (16).

Strategy 3: Create Priority Lanes for
Transit Vehicles

A transit-priority (or transit-only) lane is one of most
common strategies used to improve transit efficiency on
a commercial street, either as part of larger projects (such as
a transit mall) or separately (Figure 4-4). Although transit
priority lanes seem like a straightforward strategy, they may
not always work as intended.

Enforcement of priority lanes is difficult, as it is often
impossible to keep private vehicles from using reserved bus
lanes, especially when vehicles making right turns must
occupy these lanes, sometimes for two blocks or more. On
Main Street in Rochester, New York, the city created curb
lanes for buses only (except for vehicles making right turns).
In reality, however, the lane is frequently obstructed by cars
picking up or dropping off passengers or by vehicles making
deliveries (which are supposed to be made from side streets).

Figure 4-4.  Bus priority lanes on the Portland Mall,
Portland, Oregon.



The bus lane is not well marked, and there are no diamond
markings on the pavement. Such markings, including 8-in.
solid lane markings between the transit lanes and regular traf-
fic lanes, are essential for effective priority lanes.

In San Francisco, where there are over 10 mi of transit pri-
ority lanes, experience has shown that these lanes work most
effectively when rigorously enforced. However, competing
demands for traffic control officers make such enforcement
difficult. On O’Farrell Street in downtown San Francisco, a
different approach was tried: left-sided transit lanes were
created, with a boarding island for bus patrons. The com-
bined strategy of left-sided lanes and regular enforcement
has succeeded in making the transit priority lanes work more
effectively.

To address the problem of infringement of transit prior-
ity lanes in highly trafficked areas, cities may establish a
“contraflow” system with buses in a single lane moving in
one direction and cars in the remaining lanes traveling in the
opposite direction. This is the case with a new transit prior-
ity lane under construction on Orange Avenue in downtown
Orlando, Florida. One difficulty with this approach, how-
ever, is that it can cause safety problems for pedestrians who
may not be expecting a vehicle coming from the opposite
direction.

It is not unusual for bus lanes to be installed as a separate
feature. However, the impact is usually limited to improving
operational efficiency of the buses and not include the effect
on the livability of a street. For example, in New York City,
two lanes on Madison Avenue were converted to bus-only
lanes during morning and evening rush hours. The level and
intensity of bus usage, while operationally more efficient,
create an unpleasant pedestrian environment, especially dur-
ing rush hours. A similar situation occurs on Spring Street in
downtown Los Angeles.

As with buses, surface trams and light rail must meet pas-
senger needs with regard to safe access to transit stops while
assuring efficient train operation. A TCRP study performed
by Korve Engineering entitled “Integration of Light Rail
Transit into City Streets” (TCRP Report 17), investigated
safety problems experienced in light-rail projects. Design
solutions suggested by that report seek to “respect the exist-
ing urban environment (unless a specific urban design change
is desired)” and “‘comply with motorist, pedestrian and LRV
(light rail vehicle) operator expectancy” (17). To reduce con-
fusion for both pedestrians and motorists, the goal should be
to not drastically alter an urban environment when light rail is
introduced. Moreover, it is generally preferable to provide a
dedicated right-of-way for LRVs by using pavement bars,
rumble strips, cobblestone pavers, and mountable curbs
instead of simply striping the pavement to separate light-rail
operations from cars in the middle of a two-way street.

However, the degree of transit priority may vary depend-
ing on the situation. In Sacramento, California, light rail
operates on different streets in different ways, depending on
the type and function of the street. For example, in outlying
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residential areas, LRVs travel in their own right-of-way
along a grassy corridor adjacent to major arterials. As they
approach downtown, the right-of-way shifts to the street but
is separate from automobiles. On the transit mall and in the
central business district, however, light rail shares lanes with
automobiles and buses.

Strategy 4. Initiate Traffic-Calming Measures
for Automobiles

As noted in Chapter 2, traffic-calming measures that
reduce the speed of vehicles are commonplace throughout
Europe, and there is increasing interest in the United States.
From a transit perspective, as has been noted in this report,
traffic calming by itself can reduce transit efficiency and
make it less convenient. As a result, a 1991 survey of bus
operators in Great Britain showed that “Generally speak-
ing, the measures that are most acceptable are those that
cause no or little delay and allow a smooth and continuous
movement of buses” (/8). Preferred traffic-calming mea-
sures for streets with transit include methods that created
“pinch points” instead of changes in street elevation
(although raised crosswalks are acceptable), road narrow-
ing by road markings, mini-roundabouts, bus berths or
nubs, and changed road surfaces with materials such as
pavers. (It is important to structure pavers for the weight
of a bus.)

Many traffic-calming strategies exist (see Fig. 4-3). Figure
4-6 shows a traffic-calmed street in Denmark. Deployment
of specific strategies is determined by the number of vehicles
per day and, most significantly, according to the most desir-
able travel speed for vehicles on a particular roadway. Stag-
gerings, gates, and prewarnings are recommended for road-
ways with more than 3000 vehicles per day and with speeds
greater than 35 mph, which are conditions found in many
American cities and suburban areas. In a more densely set-
tled downtown core, along local roads where vehicles travel

Figure 4-5. A traffic-calmed street in Denmark.
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Road Class | Desired Speed | Annua! Day
Traffic
Main Type (km/h) {ADT)
Traffic | Local | 260 | 50 |<40|>3000 <3000
Road | Road
1 B Pre-warnings X X x| x| x X X
2 Gates x x x| x| x| x x
3 J==[ 2-laneraised areas X X x| x b X
4 TH 2-lane humps X X X | X X x
5 = Staggerings X x x| x| x x x
T ——
6 T==7 Staggerings with x X | X X b3
——| .
raised area
7 == 2-lane narrowings X x| x x x
from road centre
8 —— 2-lane narrowings X x| x X X
from roadside
9 —o=— Narrowingstollane| (x) b X x
10 T==7 Narrowingstollane x) X X x
with raised area
11 TH_ Narrowings to 1 lane x) X X X
with humps
12 o~ Staggerings with x) X x X
narrowing to 1 lane
13 =5 Staggerings with x) X b3 X
narrowing to 1 lane
and raised area
14 Staggerings with x) X X x
narrowing to 1 lane
and humps
(x): To be used only in special cases

Figure 4-6.  Application of the main types of traffic-calming

techniques.

more slowly but that still serve over 3000 vehicles per day,
additional measures such as raised areas and lane narrowings
are also recommended.

Although bus nubs (described above) are increasingly
being used in the United States, it should be noted that, by
themselves, they are ineffective as a traffic-calming measure
because they are usually spaced far apart. In fact, research in
San Francisco showed that delays for motorists caused by
nubs are small or nonexistent, because many buses fail to pull
fully out of the traffic lane at a stop. In Portland, Oregon,
however, traffic engineers emphasize that installing nubs at
bus stops makes the street safer because cars are less likely

to try to pull around and pass a bus that is only partially in a
bus stop lay-by area.

Finally, another common strategy used in Europe, based
on years of experience with traffic calming, is to completely
segregate transit from a traffic-calmed area—as long as
walking distances are less than 300 meters from the traffic
calmed places, according to one study from England. “Re-
routing buses from streets chosen for traffic calming on to
other streets may be an option and is very often now chosen
by bus operators themselves.” However, official government
policy is that “in shopping areas, access to buses should be at
least as convenient as to car parks” (19).



Strategy 5: Redesign Intersections and Modify
Signalization

Signalization changes and other design features at inter-
sections can also have a positive impact on transit efficiency.

For mixed traffic and transit priority lanes alike, these
strategies can help provide additional priority for tran-
sit vehicles. On Upper Market Street in San Francisco, it
simply was not possible, for example, to create transit-exclu-
sive lanes without creating untenable traffic congestion. The
solution was to mix streetcars and automobiles but to time
signals to minimize traffic delays caused by boarding and
discharging of passengers. This strategy is working well, as
traffic flows evenly and the streetcars cause no delays to
other vehicles. However, as with other strategies, it is impor-
tant to weigh other considerations at intersections, such as
the effect of their design on pedestrian movement.

Intersection Design

The geometry of intersections and the timing of the traffic
signals are often designed for the needs of vehicles rather than
pedestrians. For example, traffic engineers often prefer wide
curb radii that make it easier for vehicles to turn. However, the
larger the radius, the more inconvenient and dangerous it is for
pedestrians to cross the intersection, because there are cars
turning in front of and behind them. Greater ease of turning
leads to speedier vehicle movement and less time for pedestri-
ans to establish right-of-way when crossing the street.

Narrowing the street width, by widening sidewalks along
the full length of a street or just at intersections, can facilitate
pedestrian crossing. Another advantage of bus nubs located
at intersections is that they too create shorter pedestrian
crossings and safe waiting places, often enhanced by ameni-
ties, while making it unnecessary to alter traffic lanes.

Traffic management strategies, such as signalization
changes, restricted turning movements, and reduced traffic
speeds, can clearly reinforce these design changes. As noted
in AASHTO’s A Policy on Geometric Design of Highway
and Streets, “Traffic control devices on arterial streets are
usually installed with the intent of favoring automobile traf-
fic with only secondary consideration to transit vehicles . . . .
Where local service is provided by buses, however, with fre-
quent stops to pick up and discharge passengers, a signal sys-
tem that provides for good progressive movement of pri-
vately operated vehicles may actually result in reverse
progression for buses. The resulting slow travel speed for
buses tends to discourage patronage, further adding to the
already heavy volume of automobile traffic” (20).

Signal Preemption

Signal preemption is a system installed to hold a green
light for transit vehicles or to change the light to green after
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a minimal period so that transit vehicles need not stop at an
intersection. A variety of technologies can be used, ranging
from contacts on light-rail overhead wires to systems using
radiowaves or soundwaves.

In San Francisco, 16 intersections were outfitted with this
technology in 1988. For trolley coaches and light-rail ve-
hicles, preemption is triggered by contacts on overhead
wires. An analysis of the impact showed a reduction in tran-
sit delay of 6 to 10 percent. However, newer systems have
been less reliable technically and seem to require a high level
of maintenance, including weekly inspection. Installation
costs, averaging $30,000 per intersection, are not insignifi-
cant. The city is investigating other options to reduce initial
and ongoing maintenance costs and to increase reliability.

A simpler system was used on Upper Market Street in
San Francisco. Here, the regular signal is timed to the speed
of the streetcar, which shares a travel lane with cars. As the
streetcar approaches the stop, the light turns red, allowing
passengers to get on or off the vehicle. By the time the light
changes to green, passengers are seated and the streetcar can
proceed, without further delays to motorists.

More recently, Pace, the suburban bus provider in Chicago,
has been experimenting with a system in which buses with a
special “transponder” (costing about $10,000 per bus) send a
signal to coils buried in the pavement about 250 ft from an
intersection. These coils trigger lights to stay green a little
longer or to change from red a little faster. As a result, trips
along an experimental corridor have been reduced by 2 to 3
min. Although the system has not yet been evaluated, Pace is
generally pleased with the results to date and intends to con-
sider adding technology that will affect the signal only when a
bus is behind schedule.

Priority Green

With this signalization system, buses and trams are given
a head start at intersections; that is, buses get a green light
before automobiles do. Because transit vehicles get a jump
on automobiles queuing at a red light, they merge more eas-
ily back into traffic. In Europe, where this system is common,
priority green not only has been effective in speeding transit
but also has had a negligible effect on private car traffic. In
addition, journey times for trams and buses are now shorter
and the speeding up of service (by about 5 km per hour, or
20 to 25 percent ) often means that one less vehicle has to be
deployed, which can save the transit operator money (27).

Transit priority signals can be activated by the vehicle or
the transit driver. If the vehicle is traveling in a dedicated lane
or right-of-way, a detector that triggers the traffic signal to
change can be imbedded in the pavement. If the transit ve-
hicle is moving in mixed traffic, the driver can trigger the
traffic signal from the vehicle. According to the Ontario Min-
istry of Transportation, this method is most effective when it
is used at intersections where transit vehicles face routine
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Figure 4-7. A queue jumper bus bay layout. (From TCRP Report 19, “Guidelines for

the Location and Design of Bus Stop.”)

delays because of heavy volumes of automobile traffic or
where transit vehicles need to make left turns against steadily
oncoming traffic (22).

Both the early green and queue-jump transit priority strate-
gies (the latter is described below) were tested at four inter-
sections in Portland in the early 1990s. In general, bus travel
times decreased in the peak period in the peak direction.
Also, vehicle delay did not change significantly, and the
delay for bus passengers decreased 12.3 percent with bus
priority (23).

Queue Jump

Another strategy to provide transit priority at intersections
is to narrow streets at transit stops to prevent automobiles
from passing buses and to reduce the danger to pedestrians
crossing the street to the bus stop. This method, called
“queue jump,” is most easily accomplished by transforming
a right-turn lane with simple signage (such as “right-turn
only except buses™) and then providing a small bay on the far
side of the intersection for buses to reenter the flow of traffic
(Figure 4-7). In Devon, England, for example, this is com-
mon practice and is very successful (24).

Many transit planners believe that this technique is most
appropriate for use on roadways with heavy volumes of
automobile traffic. The Phoenix and Orange County man-
uals cited by the Texas Transportation Institute (in TCRP
Report 19, “Guidelines for the Location and Design of Bus

Stops”) recommend queue-jump lanes at arterial street inter-
sections in the following situations:

When there is high-frequency bus route travel at an

average headway of 15 min or less;

When traffic volumes exceed 500 vehicles per hour in

the curb lane during a.m. or p.m. peak hours;

« When the intersection operates at a level of service of D
or lower; and

« When cost and land acquisition are feasible.

.

The report also suggests that when right-turn volumes exceed
400 vehicles per hour, an exclusive near-side bus lane be
added to the near-side right-turn lane as well (25).

FUTURE DIRECTIONS

The opportunities to create transit-friendly streets clearly
will be enhanced by emerging technologies that will give
greater control for all modes of vehicle traffic. Automatic ve-
hicle locator systems, for example, increasingly are being used
to monitor buses in service with satellite connections to a cen-
tral dispatch. When buses are delayed, the dispatch unit
receives information from a transmitter attached to the bus and
additional buses can be deployed. Similarly, information
received from the buses then can be relayed to passengers wait-
ing at the bus stops. Using these technologies in combination
with other design and traffic management strategies will facil-
itate the development of transit-friendly streets in the future.
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CONCLUSIONS AND FUTURE RESEARCH

More and more communities today are dissatisfied with
the level of traffic they must endure. In fact, concerns about
traffic volume, noise, and pedestrian safety may even exceed
concerns about crime and other security issues in many com-
munities. As communities seek design and management
strategies to make streets more livable places, transit can and
should play an important role.

In this report, we have taken a close look at five cities
where transit has played a key role in improving the balance
of a street for all users. We have also summarized strategies
used in other cities in Europe and the United States. Although
this report is not an exhaustive analysis of this complex issue,
much has been learned that can be shared with other com-
munities. Indeed, many transit and city officials working in
the case study communities told us that they felt as if they
were proceeding in uncharted waters and were anxious to let
others know what they had learned about what to do—or
what not to do.

At the same time, compared with the European experi-
ence, the case studies show that more needs to be done in the
United States to achieve more effective results.

KEY CHALLENGES

Addressing Traffic Standards

Traffic design standards, and the way they are applied in
communities, are a potential obstacle to implementing transit-
friendly streets. The designs of some of the streets in the case
study communities may have been compromised by stan-
dards applied by local engineers—which were often in con-
flict with stated public goals for the project. In his article
“Restoring the Rule of Law and Respect for Communities in
Transportation,” Steve Burrington of the Conservation Law
Foundation states that “transportation agencies have suc-
ceeded in elevating the limited logic of conventional traffic
engineering to the status of public policy . . . engineers have
assumed responsibility for defining public goals” (26).

However, standards are beginning to change, as are the
ways they are interpreted and enforced. Engineers and plan-
ners in cities are beginning to take note of the work taking
place in Europe, particularly in Denmark where the Danish
Ministry of Transport Road Directorate states clearly that

“communities neither can nor should be molded to the
requirements of car traffic” (27).

Understanding the Potential of Transit to
Improve Livability

Although there are many recent projects (as illustrated in
Appendix A) in which transit plays a key role in reconfig-
uration of a street, these projects do not yet constitute a sig-
nificant trend. Awareness is increasing, but most streets in
most commercial districts have yet to be designed with a
balance of uses in mind. As was explored in Phase I of this
report, transit agencies and communities can benefit from
partnerships in which they work together to achieve com-
mon goals. Transit must play a more important role in a
community before it can take a more important role on the
street, although the latter can help create an increased com-
munity visibility. Even transit-oriented cities need to remind
themselves of the benefits and role of transit: the fact that
State Street, in downtown Chicago, was converted from a
transit mall into a regular city street has made a difference,
but why eliminate the bus shelters for transit patrons
entirely?

Developing and Sustaining a Shared Vision

Implementing transit-friendly streets requires a shared
vision from the start as well as a sustained effort over time.
This sustained effort is what makes the difference in the case
studies in Portland, Oregon, and in Davis Square, Somer-
ville, Massachusetts. This is most visible in the case of
Somerville, where construction of the subway station was a
catalyst in making the area more pedestrian oriented, in
transforming Davis Square, and in realizing a 20-year-old
vision developed by the community. Portland’s bus nub pro-
gram was 10 years in the making and grew from an earlier
decision by the city administration to divert funds away from
highways toward transit.

If balancing street space among all users is key to creating
and sustaining livable communities, then the users must con-
tinue to play a role. In Rochester, although the business com-
munity and city together shaped the vision for improvements
to Main Street, this partnership was not sustained at the same
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level after the project was completed. Balanced, transit-
friendly streets are, as we have stated, “places” in communi-
ties and have many of the same qualities as train stations,
parks, and public libraries—all of which require ongoing
management and community stewardship.

FUTURE RESEARCH AND DIRECTIONS

If traffic standards, understanding the potential of transit,
and developing a common vision are challenges we face in
the United States, then we must look beyond our borders for
skills and tools that have been successfully used elsewhere.
Because European transit and traffic professionals have been
the true pioneers in creating transit-friendly streets, more
information is needed, not just about what was achieved but
about how it applies to the United States. Working directly
with transportation planners in Europe—especially in Den-

mark, Germany, the United Kingdom, and the Netherlands—
and doing evaluations similar to the case studies in this report
would provide insight into how streets have been redesigned
to meet the needs of a broad range of users.

Such an effort is only the starting point, however.
Understanding these new opportunities will be helpful,
but significant change will require altering the entire con-
text and assumptions under which streets are planned, de-
signed, and managed today. Nothing less than a nationwide
effort can provide the broad-based education, advocacy,
and discussion that is essential to changing both attitudes
and methodologies for restructuring communities toward
streets that are people- and transit-friendly. At the same
time, such an effort would need to foster local partnerships
that work, one street at a time, to produce transit services
and streets that make a real difference to the livability of a
community.
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APPENDIX D

SURVEY RESULTS/SAMPLE FORMS

Agree
Neutral
Disagree

Neutral
Disagree
No Opinion
The design of the stops makes me
more likely to use transit.

Neutral
Disagree
No Opinion

The design makes me more likely

to recommend transit to a friend.
Agree
Neutral
Disagree
No Opinion

This street is a pleasant place to
walk.

Agree
Neutral
Disagree
No Opinion

23rd Main Upper
Ave Street Market
Port- Roch- San
land ester Fran-

cisco
Bus | Ped | Tran | Bus | Ped | Tran | Bus | Ped | Tran
47%| 39%| 59% 0%| 37%| 37%] 42%| 47%| 49%
32%| 29%| 25%| 64%| 32%| 28%| 26%| 30%| 24%
21%| 22%| 13%| 27%| 22%| 18%| 26%| 13%| 17%

19%| 25%
64%| 46%
0%

27%
10%

81%
9%
7%
3%

25%
55%
5%

41%
13%

47%
10%

7%
19%
3%
1%

27%
0%
0%

18%
27%
27%

27%
18%

15%
11%
1%

27%
29%
23%

33%
22%

42%
22%
35%

1%

24%
19%
4%

35%
19%

38%
30%
30%

2%

16%
37%
0%

74%
26%
0%
0%

No Opinion 0% 6% 3% 9%| 10%| 17% 5%| 10%| 11%
This street is easy to cross.
Agree| 17%| 26%{ 15%| 73%| 73%| 53%| 47% 30%| 37%

17%
45%
5%

73%
12%
7%
7%

67%
12%
7%
3%

16%
42%
5%

38%
37%
11%
14%

43%
35%
5%

72%
16%
7%
5%

Note: Bus = Business Survey Results
Ped = Pedestrian Survey Results
Tran = Transit Survey Resuits



Business Surveys

NW 23rd Ave | Main Street | Upper Market
Portland Rochester | San Francisco
How long have you had your business
in this location?
One year or less 6% 18% 11%
1-5 years 33% 27% 32%
6-10 years 39% 18% 5%
Over 10 years 22% 36% 53%
How would you rate this street as a
place to do business?
Excellent 54% 18% 42%
Good 43% 36% 53%
Fairw 3% 36% 5%
Poor| 0%, 9% 0%
Approximately what percentage of your
customers walk or take transit to your
!businoss?
Less than 25% 50% 0% §%|
26% - 50% 37% 20% 21%
51% - 75% 11% 40% 32%
Over 75% 3% 40% 37%
Don't know 0% 0% 5%
To what extent does transit service
contribute to your business?
Very important 5% 46% 16%
Important] 29% 27% 37%
Somewhat important 45% 18% 42%
Not at all important 21% 9% 5%
To what extent does transit contribute
to the OVERALL AREA as a place to do
business
Very important 27% 27% 44%
Important 30% 55% 39%
Somewhat important 32% 9% 17%
Not at all important 11% 9% 0%
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Pedestrian Surveys

NW 23rd Ave | Main Street | Upper Market
Portland Rochester | San Francisco
Circle all of the things you are doing
today.
Working 23% 67% 23%
Shopping 43% 20% 53%
Doing quick errands 29% 30% 42%
Waiting for the bus 6% 13% 20%
Strolling or window shopping 33%| 12% 27%
Eating (carry-out or in a restaurant) 43% 75% 48%
Meeting friends, socializing 29% 17% 23%
Just passing through 11% 5% 13%
Visiting a professional office 6% 13% 7%
Banking 9% 29% 25%|
Other| 15% 9% 22%
How did you get here today?
Walk 29% 27% 48%
Car| 64% 47% 17%
Busi 6% 22% 7%
Bicycle 0% 1% 5%
Streetcar, N/A 20%
Other| 0% 2% 3%
Tell us about yourself.
Sex
MaIeI 53% 56% 73%
Female 47% 44% 25%
Age
14-17| 5% 0% 2%
18-35 52% 55% 49%
36-50} 28% 30% 42%
51-65 11% 14% 5%
Over 65 3% 1% 0%
Occupation
Professional/‘l’echnicalr 26% 66% 24%
Manager or Administrator 15% 20% 8%
Sales 7% 10%
Clerical 7% 2%
Machine operator or laborer 1% 0%
Service worker, 9% 16%
Artist/Craftsworker 9% 9%
Student 10% 7% 7%
Homemaker| 2% 0% 0%
Currently unemployed 7% 4% 0%
Retired 6% 3% 3%
Other| 0% 1% 22%




Rochester Comparative Surveys

Main Street] Main Street
Rochester | Rochester
1985 1996
in terms of bus service
downtown, how would you
Jrate the following
Frequency of bus service
Excellent 13% 17%
Good 37% 46%
Fair| 29% 27%
Poor 16% 7%
Don't know 9% 4%
Reliability of bus service-buses
running on schedule
Excellent 10% 15%
Goodﬂ 35% 48%
Fair| 25% 24%
Poor, 21% 11%
Don't know 9% 3%
Bus drivers for helpfulness and
courtesy
Excelient 13% 28%
Good 33% 38%
Fair 30% 17%
Poor 16% 15%
Don't know 9% 2%
Closeness of bus stops fo
downtown destinations
Excellent 21% 28%
Good 40% 50%
Fairw 19% 16%
Poor, 11% 4%
Don't know 9% 2%
Waiting conditions at downtown
bus stops
Excellent 8% 11%
Good| 22% 37%
Fair, 29% 43%
Poor] 34% 10%
Don't know, 7% 0%
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Office Use Only: Location

NW 23rd AVENUE
PEDESTRIAN SURVEY

Project for Public Spaces is conducting a national research study about the role that
transit and street design can play in creating liveable metropolitan communities.
Your answers to the following questions will greatly assist our research efforts.

1 Circle all the things you are doing on NW 23rd Avenue today: (circle letter)
Working

Shopping

Doing quick errands

Waiting for the bus

Strolling or window shopping

Eating (carry-out or in a restaurant)

Meeting friends, socializing

Just passing through

Visiting a professional office

Banking

Other (please specify):

2, What is your main reason for being on NW 23rd Avenue today, using the
above list? Give the letter:

FerF@mope o e

3. How did you get to NW 23rd Avenue today?

a. Walk

b. Car

c. Bus

d. Bicycle

e. Other (specify):

4. Please indicate your response to the following statements:
Agree  Neutral Disagree No Opinion

Cars drive too fast on NW 23rd Avenue. 1 2 3 4
Traffic jams occur during rush hour on NW 23rd. 1 2 3 4
It is easy to cross NW 23rd Avenue. 1 2 3 4
The design of bus stops on NW 23rd Avenue

makes me more likely to ride the bus. 1 2 3 4

The design of bus stops on NW 23rd Avenue

makes me more likely to recommend

riding transit to a friend. 1 2 3 4
NW 23rd Avenue is a pleasant place to walk. 1 2 3 4

S. How could NW 23rd Avenue be improved?

6. Finally, tell us a little about yourself:

Your sex: Male Female
Your age: 14-17 1835 36-50 51-65  Over65
Your occupation: 1 Professional/Technical
2 Manager or Administrator
3 Sales
4. Clerical
5. Machine operator or laborer
6 Service worker
7 Artist/Craftsworker
8. Student
9. Homemaker
11.  Currently unemployed
11.  Retired
12.  Other (specify):

‘Where you live: (zii) code)

Thank you for taking the time to give us your comments!
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NW 23RD AVENUE TRANSIT SURVEY

Project for Public Spaces is conducting a national research study about the design of transit stops,
waiting areas and vehicles. Your answers to the following questions will greatly assist our
research efforts.

1 About how many times a week do you use this bus stop? (please circle one)

1. Five or more times a week
2. 3-4 times a week

3. Once or twice a week

4. Less than once a week

4. Rarely or never

2, Where are you coming from? (please circle one)

1. From home

2. From work

3. From school
4. From shopping
5. Other (specify)

3. Where are you going? (please circle one)

1. To home

2. To work

3. To school

4. To shopping
5. Other (specify)

4. About how long do you ususlly have to wait for the bus at this stop? (please circle one)
1. Less than 5 minutes
2. 5-10 minutes
3. 11-20 minutes
4. 21-30 minutes
5. More than 30 minutes
6. Don’t know
5. Have you changed how often you ride the bus over the past year? (please circle one)

1. Ride the bus more frequently
2. Ride the bus Jess frequently
3. Ride the bus about the same

If you have changed your frequency of riding the bus, why has this change occurred?

(Survey continues on other side)



6. Did you have a car available for this trip today?
1. Yes
2. No
7. How would you rate this bus stop for the following:
Good Fair Poor  Don't Know
Overall attractiveness 1 2 3 4
Overall comfort 1 2 3 4
Ability to get schedule
and routing information 1 2 3 4
Width of sidewalks 1 2 3 4
Cleanliness 1 2 3 4
Amount of seating 1 2 3 4
Comfort of seating 1 2 3 4
Protection from weather 1 2 3 4
Adequacy of lighting 1 2 3 4
Safety during the day 1 2 3 4
Safety during the evening 1 2 3 4
Ease in walking to the stop 1 2 3 4
Ease in boarding the bus 1 2 3 4
8. Please indicate your response to the following statements:
Agree Neutral Disagree No Opinion
Cars drive too fast on NW 23rd Avenue. 1 2 3 4
Traffic jams occur during rush hour on NW 23rd. 1 2 3 4
It is easy to cross NW 23rd Avenue, 1 2 3 4
The design of bus stops on NW 23rd Avenue makes me
more likely to ride the bus. 1 2 3 4
The design of bus stops on NW 23rd Avenue makes me
more likely to recommend riding transit to a friend. 1 2 3 4
NW 23rd Avenue is a pleasant place to walk. 1 2 3 4
9. How can bus stops or NW 23rd Avenue be improved?
10.  Finally, please tell us a little about yourself:
Your sex: Male Female
Your age: 14-17 18-35 36-50 51-65 Over 65
Your occupation: 1. Professional or technical 6. Artist/Craftsworker
2. Manager or Administrator 7. Student
3. Sales/Clerical 8. Homemaker
4. Machine operator or laborer 9. Currently unemployed
5. Service worker 10. Retired
11.  Other (specify):

Where you live: (zip code)

Thank you for taking the time to give us your comments!



65

Interviewer Date

NW 23RD AVENUE BUSINESS SURVEY

Project for Public Spaces is conducting a national survey about the role that transit and
street design can play in creating livable metropolitan communities. Your answers to the
following questions will greatly assist our research efforts.

1. How long have you had your business in this location? (please circle one)
1. One year or less
2. 1-5 years
3. 6-10 years
4. Over 10 years
2. How would you rate NW 23rd Avenue as a place to do business? (circle one)
1. Excellent
2. Good
3. Fair
4. Poor
3. Approximately what percentage of your customers walk or take transit to your
business?
1. Less than 25%
2. 26% - 50%
3. 51%-75%
4. Over 75%
4. To what extent does transit service contribute to your business? (circle one)
1. Very important
2. Important
3. Somewhat important
4. Not at all important
Why?
5. To what extent does transit service contribute to the OVERALL AREA as a place

to do business? (please circle one)

1. Very important

2. Important

3. Somewhat important
4. Not at all important
Why?

(Survey continues on other side)
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6. Please indicate your responses to the following statements:

Agree Neutral Disagree

Opinion
Cars drive too fast on NW 23rd Avenue. 1
Traffic jams occur on NW 23rd during rush hour. 1
It is easy to cross NW 23rd Avenue. 1
Transit vehicles make too much noise on NW 23rd. 1
NW 23rd Avenue is a pleasant place to walk. 1

[ S 3N S I S 3 N N )
W W W wWwWw

7. What features do you like best about NW 23rd Avenue?

&b b

8. What do you like least about it?

9. What improvements do you think are needed?

10. Business Name

Type of Business

Your name

If you are returning this survey by mail, please send it to:
Project for Public Spaces, Inc.

153 Waverly Place
New York, NY 10014

Thank you!
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PLANNING, DESIGN, AND MANAGEMENT STRATEGIES

FOR LIVABLE PLACES

NOTE: This appendix contains material from TCRP Report 22,
“The Role of Transit in Creating Livable Metropolitan Com-
munities,” Chapter 11.

As the case studies in this handbook demonstrate, there are
many simple and practical planning, design, and manage-
ment strategies used by communities to enhance their liv-
ability. This chapter presents a process for developing these
strategies as well as examples of typical projects and pro-
grams that can be developed to address a specific need or
problem, including:

o Ways to identify whether or not a place is successful,
using on-site observations and visual clues;

« Different methods for measuring and systematically
identifying these problems;

o A summary of model design, management, and transit-
related approaches that can be tried; and

« References to relevant case studies from the handbook.

This checklist is not intended to be all-encompassing, but
rather, to serve as a starting point for a community-based
planning process. It can be used by professionals and lay
people alike; professional planners may find it especially use-
ful in developing more detailed plans and design proposals.

ABOUT PLACE PERFORMANCE EVALUATION
(PPE)

People continually ask, “How can we avoid repeating past
mistakes and build transit facilities that contribute rather than
detract from the livability of our communities?” This section
describes one method. PPE is a series of tools that profes-
sionals and community members can use to measure the
overall performance of an existing place (e.g., a bus stop, a
train station waiting room, the site of a future bus transfer
center) using specific “livability” criteria.

Evaluation of the issues particular to a place can be under-
taken by a variety of techniques. These include systemati-
cally observing and recording activities at relevant locations,
conducting special interviews with community members to
elicit ideas and opinions, distributing community surveys to
gather input on a variety of issues, and, in some cases, taking
time-lapse film and still photographs to illustrate issues of
concern. When communities actually take part in collecting
data, there often is a significant increase in the quality of

information collected and the level of involvement in project
implementation. Users of a place have a great deal of valu-
able personal experience and knowledge, even though they
may never have observed or thought about how others use it.

Evaluation tools include systematic observations, surveys
and interviews, focus groups, community workshops, and
development of the vision.

Systematic Observations

Simple observation is the best way to learn about how a
place is used, whether the “place” is a small neighborhood
bus stop or a train station used by thousands of people each
day. However, transit planners often focus on operational
efficiency without examining how transit facilities are actu-
ally being used. The result is that issues of operational effi-
ciency—for which there are generally much data—become
the primary criteria used in transit planning instead of cus-
tomer comfort and use.

Systematic observation techniques are simply tools that
help focus casual observations and help document issues or
problems that might be overlooked. These techniques also
enable an observer to quantify what would otherwise be
regarded as intuition or opinion, contributing to a better
understanding of the full extent or severity of a particular
problem. Observation techniques include behavior mapping,
where an observer records the location and type of activities
taking place as well as information about users at regular
intervals throughout the day and over a period of time, and
pedestrian counts of major routes and “tracking” routes or
paths taken by users through a space. Time-lapse filming is a
more sophisticated tool that can be used to collect this type
of information, which also has the advantage of being an
effective means of presenting results visually.

In general, observation techniques help to define, in more
real terms, how transit can contribute to the livability of a
community. For example, when judging the performance of
a specific bus stop, or to make sure that it is situated in the
proper and most convenient location for current and future
riders, one would be able to answer questions such as

» How easy is it to get to and from the bus stop to the sur-
rounding neighborhood?

o Are there places to sit in the shade if it is a hot climate;
does it look inviting and attractive; are people waiting
comfortably?
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o Is the area “busy”’—with activity either at or around the
stop or in areas near the transit stop?

» Do people speak to each other or interact with each
other?; do they seem to know each other or recognize
friends?

Surveys and Interviews

In addition to observing how a place is being used, under-
standing people’s perceptions is also important, particularly
the perception of people who do not use a place. The main
objective in measuring people’s perceptions should be to find
out what people like and dislike about a place and how they
think it could be improved. Qualities such as cleanliness,
safety, and availability of amenities such as food, news-
papers, and rest rooms can be rated by transit users if they are
asked about a specific place about which they are familiar.
These questions should also be posed to area businesses and
other adjacent uses as well as to people living and working
in the immediate vicinity.

For nonusers of a place, the questions obviously must be dif-
ferent and should address why they do not use a place and
what, if anything, could be done to encourage them to use it. A
similar approach is used if a place does not yet exist, such as a
new transit facility. Surveying nonusers is in many ways more
complex than observing or surveying an existing place. How-
ever, with today’s computer technology, it is not difficult to
conduct mail or telephone surveys and to tabulate the results.

Finally, interviews should also be conducted with key
individuals and representatives of organizations who could
play a role in implementing a project or program. These
interviews are especially important as the first step toward
building effective, ongoing partnerships.

Focus Groups

In many situations, small focus group sessions or informal
discussions with targeted audiences (such as seniors, stu-
dents, merchants, or a combination of groups) can be espe-
cially useful in the early, exploratory stages of a project
before detailed observations and surveys are undertaken.
Through these open, informal discussions, which can be
guided by the same questions that are used for a survey,
people talk and share their ideas about existing projects and
programs with others. This invariably leads to numerous cre-
ative ideas for improvements that people and organizations
can cooperatively undertake.

Community Workshops

Large community meetings are also useful, when properly
managed, not only to involve people, hear what they have to
say, and resolve conflicts, but also to challenge people to
raise their expectations. To elicit the full creativity of the

community, to stretch perspectives, and to encourage bolder
thinking, examples from other cities should be sought—like
the video presentation that accompanies this handbook—to
demonstrate possibilities that stir people’s imaginations.
This also stimulates thought and discussion about additional
issues and potential solutions that can be put into action,
which is usually most effectively accomplished in smaller
focus groups. These groups can then report their findings
back to the larger reassembled workshop, which helps to val-
idate their recommendations to one another.

Developing the Vision

Qualitative and quantitative information about the use of
places that is gained from observations, meetings, and sur-
veys can then be combined with more traditionally collected
information about demographics, transit ridership, market
research information, etc. Together, all this information pro-
vides a picture of the broad range of issues that need to be
addressed in planning a transit facility or service so that it
contributes to the livability of the community that surrounds
it. Some of the issues will directly impact transit, and others
will not. An understanding and commitment to dealing with
both provides an opportunity to develop important working
relationships with community organizations, many of which
may have never worked with a transit agency before. The end
result of this process is a vision: ideas for the program; goals
of the community and organizations or individual partners
who should be kept informed and involved, very often
through some kind of task force or working group; and the
“tasks” to be accomplished.

LIVABLE PLACES: A CONCEPTUAL MODEL

Based on its own research as well as quality-of-life
research, PPS has developed a simple graphic that describes
a model for evaluating the attributes of livable places. These
attributes reflect the common issues that people tend to iden-
tify when they talk about livability in their communities and
include tangible, statistical aspects as well as the intangible
qualities that people feel toward a place or a neighborhood.
These attributes, which are presented in the “place diagram”
in Figure E-1, fall into three categories:

o Key attributes of places are the components that, based
on livability research, are essential ingredients of a
place: uses and activities, comfort and image, access and
linkages, and sociability. These general criteria arise
again and again when people talk about the problems
and needs of their communities.

o When people describe their communities, they use
words like “safe,” “fun,” “charming,” and “welcoming.”
These words describe the intangible qualities of com-
munities that relate to specific types of attributes.
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CHARM
SCALE
SAFE
"GREEN"
ATTRACTIVE
CLEAN
FRESH AIR
SITTABLE

SUNNY
CONNECTION
WITH PAST
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CONNECTEDNESS
READABILITY
ACCESSIBLE

Attributes of livable communities.

Figure E-1.

o It is possible to systematically measure both the intan-
gible qualities and key attributes with existing statistics
or by conducting research. These measurements help
establish a quantitative base for evaluating the qualita-
tive issues, although experience has shown that such
measurements do have their limitations.

An important consideration in developing this model was
not making value judgments about the relative importance of
different attributes to different communities. Rather, it is up
to each community to choose its own priorities. Different
socioeconomic situations, living conditions, and political
context make each community unique. A community is also
in the position to determine the scale of improvement—that
is, whether a project or program should be initiated at a
“place” versus in a larger neighborhood context.

This model can be extended to include other issues. For
example, one of the challenges in creating livable places is
the general lack of communication between different city
agencies, professions, and interest groups responsible for
a place. This model helps to identify groups (e.g., cham-
bers of commerce, block associations) associated with spe-
cific attributes that could be approached to participate in a
project.

STRATEGIES FOR CREATING LIVABLE
PLACES

Each of the following sections presents a different
attribute from the “place” diagram.
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Uses and Activities

“Uses and activities” are the basic building blocks of any
place; they include all the reasons why people come to an
area. The types of land uses or activities help determine what
makes a place in a community special or unique. Uses and
activities do not necessarily have to be inside a structure,
however. Public spaces, too, can accommodate a wide vari-
ety of activities.

Very often, transit uses and functions operate separately
from other community activities. For example, many bus
transfer terminals located in isolated areas have no use other
than providing access to other buses. In this situation, where
there is little or no other activity taking place, it is less likely
that transit is a factor in enhancing livability except by pro-
viding mobility. However, if the bus terminal were more cen-
trally located, and there were a place where one also could
buy a newspaper, get a snack, visit a farmers’ market, or win-
dow shop, then the transit use would be contributing to the
overall activity and livability of that area.

Visible Signs . ..

... of Success

Many different types of activities are occurring.

Many different kinds of people and different age groups
are using a place (children, elderly, families, etc.).
Activities are not necessarily related to a specific facil-
ity or a planned event.

There are several “choices” of things to do and it is easy
to go from one choice to another.

. of Problems

« Spaces are empty of people for all or part of the day.

« Security problems are evident (broken windows, graf-

fiti, vandalism, etc.).

Buildings are vacant or underutilized.

Uses are isolated from each other or cannot be seen.

« Spaces are too small and congested for the number of
transit riders present.

Ways of Measuring

» Record the number and type of activities at different
times of day and week.

» Survey the community or space users about their per-
ceptions of current uses and activities and what they
would like to see there in the future.

« Inventory existing land use patterns to determine what
activities are present or missing.
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Approaches . . .
... to Design

« Create a public space that can be programmed for a wide
variety of uses.

« Provide amenities that support desired activities.

« Provide specific uses and activities in adjacent or nearby
structures.

... for Management

» Program community events and activities, such as mar-
kets and local festivals.

« Develop strategies to lease empty buildings to help revi-
talize an area.

... for Transit

o Make a transit stop the central feature of a place.

» Develop easy transfers between buses or modes of
transportation.

» Provide amenities for transit patrons.

« Provide information about attractions in the area.

«» Designate a liaison from a transit agency to coordinate
with users in the area.

« Train on-site transit personnel (such as ticket agents or
maintenance workers) to provide information about uses
and activities in the areas adjacent to a facility.

Comfort and Image

“Comfort and image” reflect the subjective experiences
of people as they use a place. Issues like safety and clean-
liness are often uppermost in people’s minds. Other issues
are less consciously acknowledged, although people are
absorbing tremendous amounts of “data” being projected by
the environment: scale, character of buildings, sense of
safety, and “charm.” People become aware of other specific
aspects, however, like the need for a bench when they want
to sit down.

Transit patrons are concerned about comfort and image
during their entire experience from the time they enter a sta-
tion, board a vehicle, until they reach their final destination.
For this reason, issues of security and cleanliness to a com-
munity also affect transit riders. How a transit agency man-
ages its facilities affects a broader area. In the same way,
transit facilities can increase comfort in an area; for example,
benches used by bus riders can also be used by shoppers if
they are in a location convenient for both. Or, an attractive,
pleasantly scaled transit facility can contribute to the attrac-
tiveness of a whole area.

Visible Signs . . .

. of Success

Spaces are clean and free of litter.

Seating is located near other activities.

» Users have a choice of places to sit or use in the sun or
shade; appropriate weather protection also is offered.
“Undesirables” are not able to dominate use of a space.
» Someone seems to be in charge.

. of Problems

« Few places exist for people to sit.

The environment generally appears unattractive or
unsafe.

Buildings or spaces lack human scale.

Litter and other signs of lack of maintenance are
evident.

« Poor environmental quality exists (air, water).

« No one is obviously in charge.

There is a lack of weather protection.

Ways of Measuring

« Review actual crime statistics and complaints.

« Survey people’s perception of an area (safety, attrac-
tiveness, cleanliness).

« Analyze actual use of amenities such as seating.

Approaches . . .

...to Design

Upgrade the physical appearance of a place with im-
proved materials.

 Add public amenities (seating, telephone, waste recep-
tacles).

Provide information (for transit facility and surrounding
area).

Create community-oriented public art.

Restore or renovate existing buildings.

Add trees and landscaping.

. to Management

« Provide special security programs, such as community

policing.

Increase security presence through uses and activities or

by having someone in charge of the area.

« Upgrade maintenance, including both daily cleaning as
well as preventative maintenance of physical facilities.



... for Transit

+ Assure customer-friendly operations on and off transit
vehicle.

« Initiate special security services for transit riders.

+ Establish cooperative efforts with local communities
and police.

« Reorganize organizational structure to create station and
transit terminal managers.

Access and Linkages

Transportation “access and linkages” are ways to con-
nect places in communities. A successful neighborhood
allows access and linkages between places, that is, a vari-
ety of options for people to get from one place to another—
walking, transit, bike, or car. Or, said another way, a suc-
cessful place has a variety of ways by which people can
get to it.

Access and linkages also refer to how well a specific
place, like a transit facility, connects to the immediate area
around it and the ability of people to circulate within that
place and to reach different uses. There is a qualitative
component to access as well. Access is affected by other
factors, including physical elements (e.g., a continuous
row of stores along a street is more interesting and gener-
ally safer to walk along than a blank wall or an empty lot)
and perceptual elements (e.g., ability of people to see a
transit stop from a distance).

Visible Signs . . .

. of Success

People can easily walk to the place; they are not darting
between moving cars to get to the bus stop.

The interior of the place or transit stop is visible from
the outside.

Sidewalks lead to and from adjacent areas, allowing for
convenient pedestrian access.

Occupants of adjacent buildings use the place.
Continuity of street level for uses makes for a pleasant
walking environment.

A variety of transportation options provide access (tran-
sit, car, and bicycle.)

. of Problems

Traffic is congested or fast moving, acting as a barrier
to pedestrians crossing the street.

Bicycles are infrequently used as a mode of access.

« People are walking in the street or along areas not paved
as sidewalks.
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o Pedestrian-oriented uses (such as storefronts) are discon-
tinuous, creating an unpleasant walking environment.
« There is insufficient parking.

Ways of Measuring

« Conduct observations, counts, and tracking of pedes-
trian circulation within and around a place.

» Record the location and finished treatment of sidewalks
and number of curb cuts to determine suitability for
walking.

+ Map the area to determine which uses generate pedes-
trian activity.

» Survey pedestrians to determine attitudes and patterns.

« Survey the broader community to determine how and
why different modes of transportation are used.

» Conduct parking turnover studies to determine effi-
ciency of usage.

« Conduct traffic studies to determine level of use over the
day and week, as well as occupancy of vehicles.

Approaches . . .

. to Design

Widen sidewalks or provide sidewalk extensions at
crosswalks, better balancing pedestrian uses with other
uses of the street (vehicles, transit vehicles, bicycles,
deliveries).

Construct more clearly marked or more conveniently
located crosswalks.

» Make accommodations for bicycle users (bike lanes,
lockers, storage racks).

Infill vacant lots with structures and uses to create con-
tinuity of pedestrian experience.

« Balance on-street parking with other uses.

. to Management

Change traffic signalization or street utilization to
improve pedestrian access.
Improve utilization of parking through changes in
enforcement or regulation.

... for Transit

» Establish neighborhood shuttle or circulator vehicles.

+ Adjust or expand route locations and schedules.

« Create intermodal centers, allowing transfers between
transportation modes.

« Establish services for special users (children, teenagers,
elderly).
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Sociability

Because neighborhoods are social places, the attribute of
“sociability” is a crucial component of any good community
place. When people meet friends, see and greet their neigh-
bors, or even feel comfortable interacting with strangers,
they tend to feel a stronger sense of place or sense of attach-
ment to the community.

This is generally a difficult quality to achieve around
transit facilities, because the type of activity (waiting for a
bus or train) is not often a social experience; the vehicles
themselves can create barriers to the sociable use of a
space through noise and fumes. However, successful tran-
sit stops that integrate other uses and activities help to
reate an environment where socializing can naturally take
place.

Visible Signs . . .

. of Success

People use the place (or facility) regularly by choice.

» Users know each other by face or by name.
“Triangulation” occurs (an event occurs causing
strangers to talk to each other).

People bring their friends and relatives to see the place
or they point to one of the elements with pride.

People are taking pictures; many photo opportunities are
available.

Strangers make eye contact; people smile and display
affection.

There is a mix of ages and ethnic groups that generally
reflects the community at large.

» Chance encounters happen frequently, as people tend to
run into someone they know.

People tend to pick up litter when they see it.

. of Problems

» People do not interact with other users of the place.
There is a lack of diversity of people using a place.

Ways of Measuring

Record people’s use and behavior at different times of
the day, week, and year.

e Record the location of activities.

Survey people about perceptions of a place.

« Identify the number of people who volunteer to help or
just assume responsibility for a particular area.

Approaches . . .

... to Design

Develop public gathering places to accommodate a vari-

ety of community activities.

« Arrange amenities to encourage social interaction (e.g.,
groupings of seating, movable seating).

« Provide a variety of uses in adjacent buildings to attract

a diversity of people.

. to Management

Stage special events and activities to draw people.
Encourage community volunteers to assist with im-
provements or maintenance of a place.

... for Transit

» Integrate transit stations into spaces where socializing
and community activities take place.

» Design facilities so that there is room for social activi-
ties to occur.

Note: Two publications by PPS are especially useful in
understanding and applying different observation and survey
techniques. They are What Do People Do Downtown and
User Analysis for Park Planning and Design. Both are avail-
able for purchase from PPS at 153 Waverly Place, New
York, New York 10014.




